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(57) Abstract: Compounds of the general formula (|), which exhibit selective muscarinic M 3 receptor antagonism, little have side 
O effects, and are suitable for administration by inhalation and useful as therapeutic agents for respiratory system diseases or the like: 
*S| (l)wherein A is a group of the general formula (ao) or (bo): (a„) (b 0 ) Ar is aryl or heteroaryl, any of which may be substituted; B 1 
O and B 2 are each an aliphatic hydrocarbon group; R 1 is fluorinated cycloalkyl; R 2 , R 3 and R 4 are each lower alky I, or a single bond 
Q or alkylene, any of which is bonded to B\ or alternatively R 2 and R 3 may be united to form alkylene; R 5 and R 7 are each hydrogen, 
^ lower alkyl, or a single bond or alkylene, any of which is bonded to B 2 ; R 6 is hydrogen, lower alkyl, or N(R*)R 9 ; and X* is an anion. 
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g3jg&2 

(I 1-2) 



HO- 



Ar O 

— C — O— A pa1 



( "-2 ) 



A pal K (a p01 ) 



— B 1 — NH 



( a poi ) 



R 40 



x*mtsnz>m*mmv, at. bk r'rur 4 ^mm<DM$i*%-?z>~\ 
nztt&toxwtMtLt* ( I V) 

L 1 -R 31 -L 2 (IV) 

«4>. I^RtfL 2 ^ ^n^tl^SLT, i!K»^ML, R 31 W^^^ 
tli^M^$-B:§^t(C<tD, (1-2) 



HO- 



Ar O X 

II . ' R 31 

— c— o— B — jK^y ( 1-2 ) 



R 40 



15 m*. at. bk rk r 3 k R 40 Rzfx-\tmm<DM^mt^ T«tl 
-fls:5£ (i 1-2) T«n&i:b£ti£> r^j £lt&, ffiiei^&i 

<5ft^* (I I-D ©^tlpIilO^fU^T^^t^T^^o 
20 sj&iiSi IHlieM^ *tef§ - s„ 

HRS: (I 1-2) «$n^fb^X«^«t-K (IV) TS£ft3 
<b£^<h©£j£«, iiutBSBg?£ 1 (I 1-1) T^£n&4b£$l 
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xH*®££Hte* (iii) T*m2nz>{k&wt<DKjfo\zmvTftoz.ttfT* 
E*H7«» ®^©^a*ffv^ (i-2) T?^sns<f&&#i£*§s;: 

(I 1-3) 



HO- 



Ar O 

— C — O — A pb 



(11-3) 



R 1 



A pb «5$; (b p0 ) 

— B 2 — NH 



(bpo) 



tlZtt&*!JUtt<D&t* -«SC (V) 



R 6p 

\ 



(V) 



R 70p 



&*<Dl&t*KfoZ^ —»£ (VI) 



HO- 



Ar O ? 6P 

H , A. 

— C— O — B 2 — N 

R^ 5 R 7 °P 



(VI) 



Ar, B 2 , R\ R 5 , R 6p ^R 70p «HaiH(Dlc*^-r-5] T*3l£ 
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-3) 

R 6 



HO- 



Ar O , 

— C— O— B 2 — N^^N (1-3) 



R 1 I R 70 



(i 1-3) , (v)xb(vi) •vmznzik&mv mi tvx\t, 
^oAoy>if h+^a, ih*->s> ^h^>m. :/d#*$/*, 

rrs/sxtt-f thru, mx\Z^>V)vm. p-*h* 

25 ©MT^n^v-^;^-;^ ; fdA^^^^v^;^-^ p -~ h 
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; MM*hV*?)l'>>V)Vm, text 

(i i-3) TSEsnsft'&ttxtt^oifit-tt^ (v) 
^4&xfcfre©Jfi£0Ej6;fck SS, tt&m (i i-3) x&^wm^wittb 
tt&m (v) xti-eoifefc i t;i/~»j^E;w, 0 s l < » l ~ 2 ;e;wb wr\ 

sepFiStt»aEtbTtt, /-;k x#s-)\&<D7)vn-)vm; 

~io oras. 

a^g*tLx«, wm$mmiK:&nz>4k&® d i-d x&^oi&^b 
-a #j (111) t©s^T^™^'ii«i:ra«©tta*^r*ct^-efr-5. 
^mofiifi cv) 3&tflw»ft3rr*ft^iiiT*«*^ mn. 

25 Ct^tfS. 

(V) . 0*S*0»Sf«fflt5C t««TtS. L£a?oT> M»K<i:LT, -fb 
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&m (i 1-3) ommtt&®*®im?z>£%\z. a»s d 1-3) <dmm<\: 

&mt, <\&to (v) <Dm.t&mnmzi 

£b<> itsm (i 1-3) <Dm.*mmirz>tmt. *Kfomz&vz>i&mtm 

ns^^x^©^ ^m\z^xmmL. x\$mm?z>z.tti.<, mm\z 

10 ^i#Il©HR^SW^i (1-3) 

■ '»t'>X (Protective Groups in Or 
ganic Synthesis), T. W. tfV—> (T. W. Greene) 
In John Wiley & Sonst (1981^) ^lcf2*t©^£X& 
15 ^nfcipC&^&KlfeT, mf£@lX&:t£»£/8^SM&MU T&:bt^ 

m^to. o i w-jzmmvM. 0sb<«hU7;^Dwm, m 

20 g[j£%4 

(VII) 



25 ~?misnz>m*mi*L, B 23 \mm^ ^m.^w/x\m^m^^^m^i 



Ar O 



HO 



C — O— A pb1 



(VII) 



R 1 

[5£+, A pbl te5£ (b p01 ) 
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2&v>li oomaxytPFmamsHmmi^mmx^x. ymm^mvx^x 

(1-4) 



HO- 



Ar O 5 
•B 23 -N 



(1-4) 



k N' R 6 



[5£*, Ar, B 23 , R 1 , R*\ R 6 WR 71 «MiH(D^^1--5] T*3c£*l 

io -k (vin Testis jb^#j© r^j tbx«, ttmm&mifc&vtz 
it&m (i i-D ©*tn«©ii[*«wf*c:i:3&J*p#s. 

(VII) T^$n«^«l©fi7cR«tt, ^Jx.«H¥l - 12 8 9 

7 o^mizmm0%mxfc j tn\zmvz>jjm\zfc*2x, mm* z-mtmm- 

it t h T/1 9 A H Z&M&mfc o Tff 5 £ t &X § & „ 

mm^T)v^)vm^m^x^n^jk^(o^mx\t^n\zmu^mtz^xn 

20 5;i£a*T^3o 

Rjm7&* as©^asffvi, (i-4) T^sti-s-fb^xte-e© 

±E©^fc<fcD#€.nfc-^ (I -1) , (1-2), (1-3) %v< 

a: (i-4) Ta$n*ft-&%x«-t©ffi©#* • fft$m, *y;k 
Mmximtes, • mtmm(Digm(DftM^®*&nx\m&Mfr&t>^xft5 z. 
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■-lass (i-i) xtt (i-2) T^$n^<k^©x-T?^$n^^^> 
±tE©ig-r * ><Dm&%& tint 09* * zmnm-i * > £ w-r s-fcs 

5 (I-l) Xtt (1-2) T^$tX^b-^»jiS^:ia#^*L,fe*^AM 

-m: d-3) ^u<tt (i-4) T?mzn54k&mx\$^<Dmz. i%mz 

(1-3) Xtt (1-4) -msnsMtt, ^ottLT^rs 

±M(om.o^.wsmthxu. m%sz—wt& (i-3) xtt a -4) -ms 

(I I-l) , (III), (I 1-2), (IV), (I 1-3), 
(V) Xtt (VII) Tig£*l3tt£$Jtt, fl*«TMRift*;BV>S^ 

XitlH«©^rft WWO9 8/0 5 6 4 1^i, BMW0 9 9 
20 /40 0 7 0-^^, BMWO0 0/3 1 0 7 8 7>W>r • 

5 f>^-t'>3t^'Xf>f">3> (Angew. Chem. Int. E 

d i t. ) , 6^, 5 6 6K (1 9 6 7^) ; ^tf-f'^ • U $ a.Z.fr-i' 
aXSynth. Commun. ) , 2 5#, 8-*t, 1 1 7 31 (1 9 9 5^) ; 
2 7t, 14t, 2 3 9 3H(1 9 9 7^) ; *?*—1r)V • • 
25 y# • frSXHJ- (J. Org. Chem. ) , 5 2t, 17 0 OH (19 8 
7m ;m. 5 7#, 24 9 7H (1 9 9 2^) Xttcne»©^lC:2p 
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Ar O 



HO- 



•C — O — OH 



HO — A pp 2 



HO- 



Ar O 

— C — O — A pp 



HO- 



Ar O 
'I 

— C — O — A p 



(") 



[a*, A"fiS (a p0 ) Xtt (b p0p ) 

• R 20 
/ (a p0 ) 



— B — N* 



R 40 R a 

2nZWim&mVT^Tb£^&Wi7)\/*)im$:Mf&ls ; A p , Ar, B 1 , B 
\ R\ R\ R 20 X.ZtR 40 imm<DM*tt?2>'] 



— B 2 — N* 

/. 



.R p 



( b pOp ) 



^mmm-i-^ (id T^ns^i 



io tf, (ID T-i£i2nz>4k&m*. -MlTt^tiS)!j;^>ix^ 
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hkss; ( 1 1 - 1) , ( 1 1 - 2) x» < 1 1 - 3) TiBtzn&ik&mz. - 
5 «s£ a i) T^$n§^m$n5. 

1WO98/0 5 6 4 lW&m&Wl(D%mz&'DT®ZZ.ttf-V%2>o 

i ^wcmlt i ~ 5 m%L<iti~2 wommfttTz n t 

X ^>if>> hJHX ^OD^X WC^Vy. i7aD*;UA> 

tfe>n, *T*>^x^;ux-xjk fb7t:Ho77>, n, n-^^ww^ 

25 A75h\ 5?W>*iW*l/K 

~io ot:-es^o 

SS?> 5#W~7BIHK ff*lXttlO*HH~2 4PtMT?*S. 
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mmmmt u-m, mztt&miti- h u ?a ; «a^«isi»7K*^ h u # a, & 

N-y^V^DtfJHW5>, N-pWU^EJl^UX N-^JPtTD U ~? 
5 X N-^f;Hf^'JyX N, N-^*3\>U7~U X 1, 8-^71ftf->^ 
O [5. 4. 0] ^>x^-7-X> (DBU) , 1, 5 -$*71f D [4. 
3. 0] y^-5-X> (DBN) W3ttii75>;WJyX 

4-> ? ^5 1 ;i/75/t!u^x trail x 3vux -fv3vj>^ 

^;Kc*f lt^*~ 5 v< \tmmmft% z tutus z. 

«E*T*«^> SM7$/SXkH5/S&, jSH, 75/SXtt-f$/SO«« 

20 oz.t\z£*), -m: (in <D4tG®&mm.T 2>z\ttfr%z„ 

iiBffljiStfcHpET, HKSfc (ID CA-WSR 5 , R 20 X&R 4 

^^D7;wi/S^e»^^^o^$n§a^g^WL,TViTt)«k^«7 
25 ;wi^**SA-rs^tt«kt?T i b-^s: (i i) T?*$n*<fb^»*»jfi'rs 

±EIi7J^;HOiA^}i, -tfSC (II) ©A'K&tfSR 5 , R 2 0 

xizR'^zmm-rzmtfTkmmT-v&zitsmt. (a) -^5 
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fe^b>t*m7tm7$;4kfc!&ttt?i)\ x\* (to r^/rnxm^/mo 

5 R 45 -L 4 fi 

£n&{fc£#J<h££Jfc£^5;r£K:J;D, -jRS: (I I) 

r 44 © x-MRtf->^ a t)v*m&& o aftsnsesig* 
25 x^/-;k fh^kHo^^x hj>x>^aw£bv*. 

KJfcfiKfct ^-3 0^-^2 0 010, ff^b<M0 , C~$tIl 0 0*C 
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10 ^MM*tbT«, Mx.«l?7jc^ h U »>A, «7km#U #£^©7;P# 
U h 'J U ? A^©7;k*J U ^MM ; 

M*-fc?HJ*3MU75X hUlWSX N, N - 5?-f V :/ D EJV^)V7 

n-pwi/^m^ux N-^?;i/tfDU>?x N-^^;nf^Uv>, 

N, N-^^7-'J>, 1, 8-z?71f\di'9U [5. 4. 0] ^>^- 
15 7-X> (DBU) , 1, [4. 3. 0] 5-X> (D 

BN) M3Wi7$>;m«t'JyX 4-^*^7$/ tfUv'X 

K3»jx */u>, -rv+y u>^©^#^75>^w^n, # 

jcn, N-^-fy^Dtr;wx^;P7^x »u^«bK 

^#^{b7K^; ^jWI^/Ws+S/F, N, N-v*3SM^A75. h\ 7 

7$ y*xtt-r 5 yi©fii©iAx^ttfnsw©^, 03*.s£ 
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HO- 



Ar O 
II 

— C — O— OH 



HO — A pb1 



HO- 



Ar O 

— C — O — A pb1 



(VII ) 



*Mmmz-$s&, (vii) i?i£-znz><k&®<Dm&8;T&%>o *mmmz£ 
ntf, (vii) rmznzfcsmt. -tsiTi$ns*M>tx 

Rjmj& m^omm^m^ -m. (vid -vm^n^it^^m^ 

^ffl^S, Xit3E«<Z)*fe [BIK^PBW0 9 8/0 5 6 4 1^i, SB£BB 
WO 9 9/4 0 0 7 0#&** BR^HWOO 0/3 1 0 7 8^&#, »1 
- 1 2 8 9 7 O^lltl] Xl^ni:¥D§m **V>ttSWt« • 

\zmm?ttm^*>&^fevmM.n^tt%> n 1 1 «t a sbs-ts n 
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5 /W'J-^ (Hargreaves) [Br. J. Pharma 

col., 1 0 7#, 4 94-5 0 11 (1 9 9 2^) ] ZftALTft^fc. f 

7^- (Receptor Biol o gyftlg) > 0. 2 nM [ 3 H] -N- 
^fM3#75> (8 4Ci/mmol, New England Nucl 

10 earU) MM^O. 5ml©50mMh'JX-M. 1 OmM M 
gCl 2 , lmM EDTA«f« (pH7. 4) «fT?Sfi (82 0-2 5t) t 
1 2 O^-O*^- Mfc^7X7-fM- (Packard a~7-f 
GF/C) TWIb, lml ©*frb& HJ*HttAy 
7T-T4®i5fe^bfc. 7^;^-*5 0lCTl«it, ~»^l/-^-(P 

15 ackard T-r # D 0 ) SrJn^T^^ ;i/^-fc©*Lfc [ 3 H] -N 

- * 3 # 7 5 XOfttflStefcT'T 9 D :7V- h 1/- v a >7J »7 >^ 

- (Packard h y :7°#»7> h) TSD^Lfeo [ 3 H] -N-*^)V ' 

20 ^y7 (Cheng and Prusoff) ©JfttBiochem, 
Ph a rma col. , 2 2#, 3099-310 8K (197 3^) ] fcfEo 
T, ^U#>KT&§ [ 3 H] -N-^^l/7s3#75>©^5 0%W 
•TSimb^cDji^ (IC S0 ) i^^tBL^ii^ (Ki) £J:DlSLfco 



»1 ^^yvm,^rj?m a ^^fe^^PflW^ffl 





Ki(nM) 






m 2 


m 3 


m 2 /m 3 




29.1 


0.425 


68.5 




4.76 


0.079 


60.2 



25 ±$mi \Z7K-?1&%:frt>m£>frt£&o\Z, #fgHJ©fc^«A;*#U>m 2 g 
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ATxjfr U >gfffigMM^ (in vitro) 

i) mmv v%^<m\z&n%u 2 &®m£mMi 

*Kitt&»fcftfcfl!v>fT^;fc. h (300~500g) ^JUijfii 

5 &5E£ii\ ^ISifflLfc. W2 0m 1 ©7 Wr/X-'N^t?^ Y^mWi 
(9 5%0 2 , 5%C0 2 m 3 2"C) T«lfcb&T^XflfrtK:»»RR* 0 . 

bfc^ *;l/A*a-Jl/ (1. 7nM-3 6mM) £ 3 filtlTSi 

©->7h©@m^^, wm&®<D&miij (k b #) 

15 *WW*tt1tttrC i 6eV>ff S (300~500g) £J5#lfa. 

(9 5%0 2 , 5%C0 2 jI5u 3 2"C) T#f&LfcT^;*Xffl*gfc\ SfflBSWJl. 
0g, f$ih3fi#0. 6gfcT»lt&. «*©3S*»^Rttt«»bfe. llSIS 
20 ¥#ftLfc^ l 0- 4 M©*;Wt3-;Pfc«kO 2®iR*8£i§\ 2®@©^j;i/An 
-;pjR»SU7 7l^>x©'KIBtLfc. SftilttfcTiSfe#L£»lcBS<D&«, P3- 
g#^lltl*C. veh i c 1 e££V>«^fc^£&-£U ^©2 
0^WWt3-JKl. 7nM~3 6mM) £ 3MS*PjRttA9 fciS-^U 
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m A*£gVg^&M&f£fl£n vitro) 



K B (nM) 



M 2 /M 3 



9.6 
10.6 



0.044 
0.21 



218 
50 



5 U >M&mWftmm. (in vivo) 

2~3 6^£i£ (10-1 5 kg) Otttk'-^MMLfc. ^>hAMHs 
10 *-)V (3 Orag/kg) Mrt&^K£DJ&IH£, ^-a-k^Atfc. 
I^W^^Lfc^fc, 7Xh^77 (TCK-6 100H, fxX hft) \Z 

mm, 3Hz^>u~~>3>mz^Mr=iv>mxmmum^fT-Drco wxm 

mmo^D-n U ^S^7jc(CT, 4 0 0 0 0 g/m 1 <fc 9 2 0 0 0 
0, 1 0 0 0 0, 5 0 0 0, 2 5 0 0, 1 2 5 0, 6 2 5, 3 1 2. 5, 1 5 6, 
15 7 8 /ig/ml 0 1 0mm<DmmiZ%%{Lt£. Z\<D*Vn »J >$*££7X b ^ 

* i®p^±©rasiT^< it>2@M^u sstt©*ssj5*^-r-r 

20 ^SSffJbfc. 

&mmM (lrag/ml) ®KAS#fcJU ^>h/Wlf*-;W&#T (3 0m 
g/kg, i. v. ) , h^57©*:/7'rif*-£JflV>Ti O^ffofc. 

25 -f?^®!t$-e-T^e.||JSLfe. 
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«»iOlfWffl (shift*) It &5«:D*«>fc. *<DmM 

*m 3 fc^-fo 

shift* = 



^3 JZK&rtZ$L&*ft®ftm 





shiftffi: 












>30 


>30 


5.8 


*&fe#!54CDlfr£^ 


>30 


>30 


3.9 



5 ±K83lcj3mMI#&»&*&«fc3fc, *SI^<mt£fcfcm^#£&3gfP 

but* ftmizw,^ m^mzff^zn?* mm tth\z, &j*\zmvttmm 
15 \zm\{ktz>z\ttf~zzz> a mmmmtvx\t. mi»w\z^xm^m^n 

mnu^^m. mmm. ^>^7;pp-;u, 79 try ^a, yw 
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Wis?? d^+x h u >mifimtf*>tiz. ■ 

TMM-rz>Zt&1?ZZ> 0 ft*, »tffc»8JfdU ffll^fc*XttffiOjg3ftjBSE#K:» 
10 £ J; o X\3&9&M J P&&ffl 2 & £ i> 0 

mx\tmm^xmm-r^mx$>^x^^ a 
cnzvMMte. *Rm<Dft&vn&£2m<D i . o~iooii%, £F£L< 
15 tti. o~6 omrnxom^x^m-r^^t^x^^o cnzvmnm. 

te*±#$ftte©fc#to£^WTfc<kv>. 

gft3#*, — J&AlB&fcD> 0. l~100mg/kg 

20 £ 1 ~$ClsJK:#ttT> *«:*«Pa-#0»^tt, 0. 001~10mg/kg§ 

25 SUBtSnSfeOTttftK 
. £MM 1 

4- ( ( (2R) -2- ( (1R) -3, 3-y7MD->^a^>^) - 

2-l:HD^y-2-7x^x^;<jk) - l, l -S?*g=-;n^'J 
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CDS1) 

l-.?WHMy5»-4— i)V (2R) -2- ( (1R) -3, 

Moy^ u^y^M -2-tHn^>-2-7 x -;i/x^ y x- h©3-/& 
k°^U^>-4— (2R) - ( (ir) -3, 3-^^;^n^^n^ 
5 y^)V) -2-kHn^J/-2-7i-JH3';i-M7mg, SlIK^;PA7 
;i/xt:H (3 5%7ki§$D 0. 0 3ml ®^^;-JHml«> 
^LT^V^cTK^b^yy^^^hU^A^blEm (1 : 0. 5) 00. 

io mymwLi-hvv&xftmvtco mm^mz^v, mmik&mi 

9 m g %Wfc.o 

cm 2) 

4- ( ( (2R) -2- ( (1R) -3, Z-z?7)V*Ui/2u^>?-)l) - 
2-hFo+y-2-7i^W;'f;W t+y) -1, 1-^^fcf^U 
15 ^X<7A 7*D5HO^ 

l-^^;i/tf^U^>- 4 (2R) -2- ( (1R) -3, 3-^7 
;i/^-o^^p^>^;i/) - 2 - h Kn^y- 2-7i^JH^7i- h l 8mg 
\Z 1 0 ^fc^^lz-T-fe hx h ij«0 .5ml ^^MlCTJP^., Hfflglc 

20 ^77^f- [ODS-AQ 12 0-S50 (YMCW ] : 5 s - b 

^th*P7^>/7K=l/l) CTiSU «^17mg^i6@^iL 

'H-NMR (D 2 0, <5 PPM) : 1. 78-2. 36 (1 OH, m) , 2. 
7 2-2. 8 6 (1H, m) , 3. 02 (3H, s) , 3. 04 (3H, s) , 
25 3. 18-3. 61 (4H, m), 5. 04-5. 17 (1H, m), 7. 40 
-7. 6 0 (3H, m) , 7. 6 0-7. 7 2 (2H, m) 
ESI-MS (m/e, (C 20 H 28 F 2 NO 3 ) + £.L>X) : 368 

4- ( ( (2R) - 2- ( (1 R) - 3, 3-^7;i^P->^P^>^;i/) - 
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2-bFn»y-2- (4-*?)l7x.=.)U) J -f )V) **~» -1, 1 - 

k°^U^>-4— TJ1/ . (2R) -2- ( (1R) -3, 3-y7MDy/7 

*H— NMR (CD 3 OD, 6PPM) : 1. 6 8-2. 2 5 (1 OH, m) , 

2. 32 (3H, s ) , 3. 12 (6H, s), 3. 13-3. 46 ( 5 H, m) , 
4. 9 7- 5. 0 8 (1H, m) , 7. 21 (2H, d, J = 8. 4Hz) , 7. 

10 4 9 (2H, d, J =8. 4Hz) 

ES'I-MS (m/e, (C 21 H 30 F 2 NO 3 ) + tLX) :38 2 
^»J3 

4- ( ( (2R) -2- ( (1R) -3, 3-y7MPy^D^>^) - 
2-hFD^y-2- (4-tf-JU7x~;i/) x^7-f;0 -1, 1- 

15 S^^fcf^US^frA ^D^H 

tr^u^>-4— r;u (2R) -2- ( (ir) -3, z-v?)v*u=/% 
n*>3W -2-kHP^->-2- (4-k*-;u^x-;i/) x^yx-hSrffl 

20 1 H — NMR (CD3OD, <5PPM) : 1. 6 7-2. 3 3 (1 0H, m) , 

3. 14 (6H, s) , 3. 16-3. 46 (5H, m) , 5. 02-5. 10 
(1H, m), 5. 25 (1H, dd, J = l. 8Hz, 11. 7Hz), 5. 

80 (1H, dd, J = l. 8Hz, 17. 7Hz) , 6. 73 (1H, dd, 
J = 1 1 . 7Hz, 17. 7Hz), 7. 4 6 (2H, d, J = 8. 4Hz), 
25 7. 6 0 (2H, d, J = 8. 4Hz) 

ESI -MS (m/e, (C 22 H 30 F 2 NO 3 j + thT) : 380 
H»4 

4- ( ( (2R) -2- ( (1R) -3, 3-j?7)V*Uis#U1.>3-)l) - 
2-fch*P*$/-2- (4-1^1/7x^1/) X* M )V> ^±kl - 1- 1- 
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tf^Uv>-4—r;i/ (2R) -2- ( (1R) -3, 3-y7Mny^ 
D^>^;W -2-kFD^y-2- (4-I^|/7i-;W x^yx-h^ffl 

5 #feo 

'H-NMR (CD 3 OD, 6 PPM) : 1. 22 (3H, t, J = 7. 7Hz), 
1. 6 0-2. 3 0 (1 0H, m) , 2. 64 (2H, q, J = 7. 7Hz) , 
3. 12 (6H, s) , 3. 0 9-3. 4 3 (5H, m) , 5. 02-5. 10 
(1H, m) , 7. 24 (2H, d, J = 8. 5Hz) , 7. 53 (2H, d, 
10 J = 8. 5Hz) . 

ESI-MS (m/e, (C 22 H 32 F 2 N0 3 ) + itT) : 396 

4- ( ( (2R) -2- ( (1R) -3, Z-z?7)V*Ui/t?U^y?-)V) - 

2-fcKP^>-2- (4-7Mo7i^) x^y-r;i/) -1, 1 

15 -i^^tMU^XfrA yP$K 

tf^U^-4-' f;U (2R) -2- ( (1R) -3, 3-v7;U^nS/^ 
0^>^) -2-th'D^y-2- (4-7MD7x=;W X^7l-h§ 

fc. 

20 1 H — NMR (CD3OD, <5PPM) : 0. 8 0-2. 3 5 (1 0H, m) , 
3. 05-3. 20 (1H, m), 3. 30 (3H, s), 3. 44-3. 75 
(2H, m) , 3. 62 (3H, s) , 3. 9 5-4. 3 0 (2H, s) , 5. 
15-5. 25 (1H, m) , 7. 03 (2H, t, J = 8. 8Hz) , 7. 6 
8 (2H, dd, J = 5. 4, 8. 8Hz) 

25 ESI-MS (m/e, (C 2 0 H 2 7 F 3 N0 3 ) + tVX) :38 6 

4- ( ( (2 R) - 2- ( (1R) - 3, 3-y7MDy7D^>f^) - 
2-fcKP^>-2- (4-7nD7x^) X^y-fJP) -1, 1- 
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()], (2R) -2- ( (1R) -3, 3-^7MD^ 
u^y^M -2-kHD+y-2- (4-^dd7i^W x^yi-h^ffl 

^-NMR (CD 3 OD, 5 PPM) : 1. 6 0-2. 3 2 (1 0H, m) , 
5 3. 15 (3H, s ) , 3. 18(3 H, s ) . 3. 20-3. 50(5 H,m), 
5. 03-5.12 (1H, m), 7. 39 (2H, d, J = 8. 4Hz), 7. 
6 3 (2H, d, J = 8. 4Hz) . 
ESI-MS (m/e, (C 20 H 27 C 1 F 2 N0 3 ) + tVX) :402 

10 4- ( ( (2R) - 2- ( (1R) -3, Z--J-y)\/^U=/^u^yj-)V) - 
2-fc:Fa=^>-2- (4-^D^E7x^) X^V^QP) -1, 1 - 

tf^Uv>-4— i)V (2R) -2- ( (1R) -3, 3 - >>7;ktn ->7 

15 . v\ njfi^ i ^ra«©^T«sbT-jsas^b'&'»*«jib, l-o#&. 

X H — NMR (CD 3 OD, <5PPM) : 1. 6 9-2. 3 3 (1 0H, m) , 
3. 15 (3H, s), 3. 18 (3 H, s), 3. 22-3. 4 5 (5 H, m) , 
'5. 0 4-5. 11 (1H, m) , 7. 5 2-7. 6 2 (4H, m) . 
ESI-MS (m/e, (C 20 H 27 B r F 2 N0 3 ) + tVX) :446 
20 HWJ8 

4-(((2R)-2-((lR)-3, 3-y7J^D->7D^>^) - 
2-bHn^5/-2- (2-^DD7xx;i/) x^y-py) -1, 1- 

V* gjkg^ U v?xfr A 7p$ H 
lMU5?>-4~ (2R) -2- ( (1R) -3, 3-3?7^P^ 
25 P«^>5 1 ;W - 2-kh*P^>-2- (2-7DP7x-JW l^;i-h$ffl 

'H-NMR (CD3OD, <5PPM) : 1. 5 2-2. 3 2 (1 0H, m) , 
3. 0 4 (3 H, s), 3. 09-3. 45 (5H, m) , 3. 13 (3 H, s), 
5. 05-5. 13 ( 1 H, m) . 7. 29-7. 43 ( 3 H, m) , 7. 76 
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-7. 8 0 (1H, m) 
ESI-MS (m/e, (C 20 H 27 C 1 F 2 N0 3 ) + tLX) :40 2 

4- ( ( (2R) -2- ( (1R) -3, 3-^7;u^a^^D^>^;i/) - 
5 2-fch*P^v-2- (2, 4-^7MD7x-^) ^ J )V> - 
1, l-V*?-)V\i'V)V-VJ± ^D$H 

t!^U^>-4— (2R) -2- ( (1R) -3, 3-y7MDy^ 
□^>5 L ;W -2-kh'D^>-2- (2, 4-^7MD7i-» X^/X 

10 tT#fc, 

: H-NMR (CD 3 OD, 5PPM) : 1. 7 0-2. 34 (1 OH, m) , 
3. 1 6 (3H, s) , 3. 17 (3H, s) , 3. 2 0-3. 5 2 (5H, m) , 
5. 06-5. 17 (1H, m) , 6. 93-7. 09 (2H, m) , 7. 68 
-7. 8 0 (1H, m) 
15 ESI-MS (m/e, (C 20 H 26 F 4 NO 3 ) + thX) :404 

mmm 1 o 

4- ( ( (2R) -2 - ( (1R) -3, Z-V^)]/^Ui/^U^yj-)V) - 

2-kKn^>-2- (1, z-^yvv^j-)v-s— DV) x^y 

-1, 1 -^^H^U^XfrA 7~D5 H 
20 ¥^)*J>-4:-1)V (2R) -2- ( (1R) -3, 3 -5? 7 )V*Uis2 
n^>5P;iO -2-kh*o^>-2- (1, 3-^>l/^^V-;P-5— 
x^yx-hSffl^ ^JS^ltRI^TjJSfeTMStT^M^tl^MU, & 

1 H — NMR (CD3OD, 6 P PM) : 1. 6 7-2. 3 3 (1 OH, m) , 
25 2. 95-3. 50 (5H, m), 3. 15 (3H, s), 3. 18 (3H, s), 
5. 01-5. 11 (1H, m), 5. 95 (1H, q, J = l. 1Hz), 6. 
84 (2H, dd, J = 0. 8Hz, 7. 8Hz) , 7. 11 (1H, d, J = 
7. 8Hz), 7. 13 (1H, s) 

ESI-MS (m/e, (C 21 H 28 F 2 NO s ) + thT) :412 
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nmmi 1 

4- ( ( ( (2R) -2- ( (1R) - 3, Z-z?7)V-*Uz/2U^y?-)\,) 
-2-hKD^y-2-7x^x^;^ )V) **y) ^)V) - l, 1-3?^ 

5 K*U5»-4— OloWP (2R) -2 - ( (1R) - 3, 3-^^;u^ 

X H— NMR (D 2 0, a PPM) : 1. 52-2. 26 (11 H, m) . 2. 
99 (3H, s) , 3. 15 (3H, s), 3. 20-3. 51 (5H, m) , 
10 4. 0 2-4. 2 2 (2H, m) , 7. 2 3-7. 4 2 (3H, m) , 7. 58 
-7. 6 8 (2H, m) 

ESI —MS (m/e, (C 21 H 30 F 2 NO 3 ) + itt) :382 
M0U2 

4- ( ( ( (2R) -2- ( (1R) - 3, 3-y7MDy^n^>^l/) 
15 -2-hHD^y-2- (4-^)Vy^~)V) JL?/^)l) tt>>) ^JV) 
-1, 1 -vpt^l/tf^Uv-frA 7n$K 

bf^U^>-4—f;M^ (2R) - 2- ( (1R) - 3, 3-5?y)V* 
nyfn^y^M -2-th*n^^-2- (4->Wx"jW 

20 t lT#fc. 

1 H — NMR (CD 3 OD, <5PPM) : 1. 59-2. 30 (1 1 H, m) , 
2. 37 (3H, s) , 3. 03 (3H, s) , 3. 20 (3H, s) , 3. 2 
3-3. 55 (5H, s) , 4. 15 (1H, dd, J = 5. 7Hz, 10. 8 
Hz), 4. 23 (1H, dd, J = 6. 0Hz, 10. 8Hz), 7. 23 (2 
25 H, d, J = 8. 2Hz) , 7. 5 3 (2H, d, J = 8. 2Hz) . 
ESI -MS (m/e, (C 22 H 32 F 2 N0 3 ) + tLX) : 396 

ntfowi 3 

4- ( ( ( (2R) -2- ( (1R) -3, Z-W^Ul/^U^yj-M 

-2-b^p^>-2- (4-x^;i/7j:-;i/) x^/^;i,) ^y) 
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tr^Uv>-4— (2R) -2- ( (1R) -3, 3-y7M 
Dy^D^>fJ|/) -2-hHn4 1 v-2- (4-I^l/7x-;W I^/I- 

5 tbr#^. 

*H— NMR (CD 3 OD, 5 PPM) : 1. 21 (3H, t, 3 = 7. 5 Hz) , 

1. 5 2-2. 24 (1 1H, m) , 2. 62 (2H, q, J = 7. 5Hz) , 

2. 90-3. 49 (5H, m), 2. 97 (3H, s), 3. 13 (3H, s) , 
4. 09 (1H, dd, J = 6. 3Hz, 11. 4Hz), 4. 16 (1H, d 

10 d, J = 5. 7Hz, 11. 4Hz), 7. 20 (2H, d, J=8. 4Hz) , 
7.5 0 (2H, d, J = 8. 4Hz) 
ESI-MS (m/e, (C 23 H 34 F 2 N0 3 ) + itT) :410 

mmm 1 4 

3-X>H- ( ( (2R) -2- ( (1R) -3, 3 -z?y frXtH/Z n^> 
15 -2-fc Kp=E->-2- (4-^DD7xn;p) x^y-r;i/) - 

8, 8-^^^;l/-8-7V , -7tiv'^a [3. 2. l]:frg^> H 

3-X>K-8-71fk:^n [3. 2. l]^^-3— f)l (2R) - 
2- ( (1R) -3, Z-*J7)V*Ui/2u^y^)V) -2-tHo+y-2- 
(4-^DP7x-JW X;*/X-b£/BV^ H#&#|1 t^TO^TMSt'T 

20 mmi^m^mmv, m&m&tLTnfr. 

'H-NMR (CD 3 OD, <5PPM) : 1. 5 7-2. 3 2 (1 2H, m) , 

2. 56-2. 72 (2H, m) , 3. 06 (3H, s), 3. 14 (3 H, s), 

3. 21-3. 3 4 (1H, m) , 3. 72-3. 82 (2H, m) , 5. 06 
(1H, t, J = 5. 9Hz) , 7. 40 (2H, d, J = 8. 8Hz) , 7. 

25 6 0 (2H, d, J = 8. 8Hz) 

ESI-MS (m/e, (C 22 H 29 C 1 F 2 N0 3 ) + tLX) :428 
1 5 

3-X>H- ( ( (2R) -2- ( (1R) -3, Z-yyfrXUz/trUKy 
^■)V) -2-bHD^>-2- (4-7a ; E7xz;V) x^7-f;l/) j^vp - 



WO 02/04402 PCT/JP01/05987 

45 

8, 8-5?*7-)V-8-7V-7\* s s9n [3. 2. 1] *>7#> iBAl 

3-X>K-8-71ft:v'*P [3. 2. 1] Hr99-S-* ()V (2R) - 
2- ( (1R) -3, 3-y7MDy^n^>f;i/) -2-tKo^>-2- 

X H — NMR (CDjOD, <5PPM) : 1. 7 5-2. 30 (1 2H, m) . 

2. 57-2. 72 ( 2 H, m) , 3. 05 (3H, s ) , 3. 14 (3 H, s), 

3. 20-3. 3 4 (1H, m) , 3. 72-3. 8 0 (2H, m) , 5. 07 
(1H, t, J = 5. 7Hz) ,7.55 (4H, s) 

10 ESI-MS (m/e, (C 22 H 29 B r F 2 N0 3 ) + tVX) :4 7 2, 47 
4 

mmm 1 6 

(3R) -3- ( ( (2R) -2- ( (1R) -3, 3-y7JVtPv^n^ 

y^)V) -2-bh < p^'>-2- (4-^^;i/7x-;i/) x^/-r;i/) 

15 -1, 1 -y^^tfPU^xfrA 7D$K 

(3R) -tfP'Jv>-3— r;i/ (2R) -2- ( (1R) -3, 3-y7 

jl/tPv^a^^jW -2-tHn^y-2- (4-^?;i/7xzj0 x^y 

20 'H-NMR (CD 3 OD, SPPM) : 1. 6 5-2. 3 0 (7H, m) , 2. 
3 1 (3H, s) , 2. 67-2. 82 (1H, m) , 3. 03 (3H, s) , 
3. 19 (3H, s), 3. 20-3. 3 4 (1H, m) , 3. 53-3. 88 
(4H, m) , 5. 44-5. 5 3 ( 1 H, m) , 7. 20 (2H, d, J = 8. 
6Hz) , 7. 46 (2H, d, J = 8. 6Hz) 

25 ESI-MS (m/e, (C 20 H 28 F 2 NO 3 ) : 386 

mmm 1 1 

(3R) -3- ( ( (2R) -2- ( (1R) -3, 3-y7J^Dy^P^ 
-2-bh , D^>-2- (4-7MD7x^) JLtJ^OV) j^vj 
-1, l-y^f;l/eP'Jy^A yn$ K 
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(3R) -tfDUv>-3— i)V (2R) -2- ( (1R) -3, 3->>7 
)\,*Ui/>7U^>?-)V) -2-fcFD^S/-2- (4-7MD7xZjW X* 

5 *H— NMR (CD 3 OD, 6 P PM) : 1. 5 2 -2. 3 6 (7H, m) , 2. 
6 9-2. 8 7 (1H, m), 3. 10 (3H, s) , 3. 21 (3H, s) , 
3. 0 4-3. 3 7 (1H, m) , 3. 54-3. 91 (4H, m) , 5. 47 
-5. 57 (1H, br) . 7. 02-7. 17 (2H, m) , 7. 57-7. 
6 9 (2H, m) 

10 ESI-MS (m/e, (C 19 H 25 F 3 N0 3 ) + tlt) :372 

mrnm 1 8 

(3R) -3- ( ( (2R) -2- ( (1R) -3, 3-^y)V^U^n< 
>±M -2-bFD^y-2- (4-^DD7x-^) X^yWA) 
-1, !->^5F;l/tfPU>?xfrA ^D$H 
15 (3R) -tfnU>?>- 3— f;P (2R) -2- ( (1R) -3, 3-^7 

)V-*ui/2u^y^)V) -2-tKD^>-2- (4-^DD7x-;i/) x^y 

1 H — NMR (CD 3 OD, 5 PPM) : 1. 6 2-2. 3 5 (7H, m) , 2. 
20 7 0-2. 8 5 (1H, m) , 3. 12 (3H, s) , 3. 18-3. 28 (1 
H, m), 3. 22 (3H, s), 3. 56-3. 6 9 (2H, m) , 3. 70 
-3. 82 (1H, m) , 3. 84-3. 93 (1H, m) , 5. 52 (1H, 
bf s) , 7. 39 (2H, d, J = 8. 7Hz) , 7. 6 1 (2H, d, J = 
8. 7Hz) 

25 ES I -MS (m/e, (C 19 H 25 C 1 F 2 N0 3 ) + £LT) :388 

mmm 1 9 

(3R) -3- ( ( (2R) -2- ( (1R) -3, 3 -i?7 )V*Uz/2U^ 
>^)V) -2-bHa^y-2- U-^u^y^-)V) x?y-i)V) *±>) 
-1, l-^y^l/tfDU^x^A 7a^H 
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(3R) -tfP'Jv>-3— 1)1? (2R) -2- ( (1R) -3, 3-zSy 
ll^uyzu^y^M -2-tFo+y-2- (4-yot7ir;w y 

5 1 H — NMR (CD 3 OD, <5PPM) : 1. 64-2. 3 5 (7H, m) , 2. 
70-2. 85 (1H, m), 3. 11 (3H, s) , 3. 17-3. 26 (1 
H, m) , 3. 21 (3H, s), 3. 57-3. 68 (2H, m) , 3. 88 
(1H, dd, J = 6. 3Hz, 13. 8Hz), 5. 48-5. 5 6 (1H, 
m) , 7. 5 4 (4H, s) 
10 ESI-MS (m/e, (C 19 H 25 B r F 2 N0 3 ) + tLX) :43 2, 4 3 
4 

mmm2 o 

(3S) -3- ( ( (2R) -2- ( (1R) -3, 3-y7MDy^n^ 

y^)V) -2-bpn^>-2 - (4-7Mn7x^) x^y-r;u) 
15 -1, 1 -v^^l/bfn'J^xfrA ^d$H 

(3S) -tfDU5?>-3— (2R) -2- ( (1R) -3, 3—>*:7 
;i/tny^7D^>5 : ;W -2-t b*D*v—2- (4-7;l/tn7x^Jl/) x^ 

yx-h^vi, h»ji tmmojjmxmmLTi&mfc&yo&mmu m&m 

20 'H-NMR (CD3OD, 6PPM) : 1. 5 7-2. 3 0 (7H, m) , 2. 
68-2. 86 (1H, m) , 3. 11 (3H, s), 3. 22 (3H, s), 
3. 13-3. 39 (1H, m), 3. 51-3. 94 (4H, m) , 5. 4 7 
-5. 67 (1H, br) , 7. 03-7. 17 (2H, m) , 7. 57-7. 
7 0 (2H, m) 

25 ESI-MS (m/e, (C 19 H 2S F 3 N0 3 ) + tlT) : 372 

mmm 2 1 

(3S) -3- ( ( (2R) -2- ( (1R) -3, 3 -*?y)V*n*/9 U< 

yj-M -2-bKaty-2- (4-^dd7i-j|/) x^/-r;i/) **y) 

-1, l-y^^HD'Jy-7A H 
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(3S) -tfD>jy>-3-^ (2R) -2- ( ( 1 R) - 3 , 3~v7 
;WDyi/D^>5 : JW -2-tKD+y-2- (4-^DD7x-;W X*/ 

5 1 H — NMR (CD 3 OD, 5PPM) : 1. 6 2-2. 3 0 (7H, m) , 2. 
6 7-2. 8 3 (1H, m), 3. 11 (3H, s) , 3. 0 7-3. 2 7 (1 
H, m) , 3. 2 2 (3H, s) , 3. 5 3-3. 9 3 (4H, ra) , 5. 4 6 
-5. 5 7 (1H, m) , 7. 3 9 (2 H, d. J = 8. 7Hz) , 7. 6 0 (2 
H, d, J = 8. 7Hz) 
10 ESI-MS (m/e, (C 19 H 25 C 1 F 2 N0 3 ) + tVT) :388 

mmm 2 2 

(3S) -3- ( ( C2 R) -2- ( (1R) -3. 3-S?7^P'>»D^ 

-1, l-y^fJH:D'Jy-H7A K 
15 (3S) -tfPUi?>-3— r;P (2R) -2- ( (1R) -3, 3-^7 

MDy^D^>^) -2-kKD=^->-2- (4-ynt7 X -;w x^y 

1 H — NMR (CD3OD, (5 PPM) : 1. 6 1-2. 3 1 (7H, m) , 2. 
20 7 0-2. 8 5 (lH.m), 3. 11 (3H, s) , 3. 16-3. 2 6 (1 
H, m) , 3. 2 3 (3H, s) , 3. 5 6-3. 8 9 (3H, m) , 3. 9 0 
(1H, dd, J = 6. 3Hz, 13. 6Hz) , 5. 4 7-5. 5 7 (1H, 
m) , 7. 5 4 (4H, s) 
ESI-MS (m/e, (C 19 H 25 B r F 2 N0 3 ) + t VX) :43 2, 43 

25 4 

mm 2 3 

4- ( ( ( (2R) -2- ( (ir) -3, z-^ymu^^u^y^-M 

-2-bHD^y-2-7x-J^;^J|/) *±is) -i, 
2, 3, 6-y-h7fcFPgUS?x9A 
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1, 2, 3, KPtf»J^>-4— f;M^;i/ (2R)-2-((l 
R) -3, Z--Jy)V^Ui/^U^y^-)V) -2-tHD^>-2-7i-JH 

5 X H— NMR (CD 3 OD, 5PPM) : 1. 5 8-2. 4 5 (m, 8H) , 3. 
06 (s, 3H) 3. 07 (s, 3H) , 3. 19-3. 48 (m, 2H), 3. 

4 5 (t , J = 6. 3 Hz, 2H) , 3. 8 9 (brs, 2H) , 4. 6 6 (A 
Bq, J = 13. 1Hz, 1H), 4. 71 (ABq, J = 13. 1Hz, 1 H) , 
5. 62 (brs, 1H) , 7. 2 2-7. 4 3 (m, 3H) , 7. 55-7. 

10 6 8 (m, 2H) 

ESI-MS (m/e, (C 21 H 28 F 2 N0 3 ) + ilt) : 380 
MffiM2 4 

4- (2 - ( ( (2R) -2- ( (1R) -3, 3 -*?7MU5/{7 n^>f 
)V) -2-bHa^^-2-7x^l/i^y<;t/) ttis) x^;p) -1, 1- 
15 V 1, 2, 3, 6-xh7fcKab!U> ? xfrA ^a^H 

2- (1, 2, 3, 6—rh7kFn£U$>>-4— OW X^;i/ (2R) 
-2- ( (1R) -3, 3-> ? 7;i/^DviJ7U^>5 1 ;i/) -2-bFD^>-2 
-7xX;i/X^/X-h£JB^ HJfiWl fc^«©^feTfflabT^jS^«»& 
SSJgU &£MtfW?£UT#fc. 
20 1 H — NMR (CD3OD, 5PPM) : 1. 5 0-2. 5 3 (1 0H, m) , 
2. 98 (3H, s), 3. 02 (3H, s) , 3. 10-3. 68 (5H, m) , 
4. 21-4. 47 (2H, m) , 5. 04 (1H, brs) , 7. 23-7. 

5 0 (3H, m) , 7. 5 0-7. 7 7 (2H, m) 
ESI-MS (m/e, (C 22 H 30 F 2 NO 3 ) + tbt) :3 94 

25 mmm2 5 

9- ( (2R) -2- ( (ir) -3, z-yyfr-tui/zu^y^M -2 

-k Kd^>- 2-7j:-;l/Xff7-01/) ^v-3, 3—^9^-3-7*/ 
~7b:->^D [3. 3. 1] yj-> 3-S?E 
(I@l) 
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3-*3^-3-7tft:i^n [3. 3. 1] J-f- 9— 1 )V (2R) -2 

- ( (1R) -3, 3-y7MDy/;n^>^) -2-hHn^>-2-7 

3-71ftfv^n [3. 3. 1] f;l/ (2R) -2- ( ( 1 R) 

5 -3, 3-^y)V^n^i7u^>^)V) -2-bh'D^>-2-7i-;i/x^/ 

x-h^vi, mmmi (xmi) tmm<D^mx^mvit^ £.vz>2mm<D 

VrTsTU*-?— ZftWLmWM 2 w?ht?yy J- (K i e s e 1 g e 1 ™6 0 
F 2 54 , Ar t 5 7 44 (tJVZ&m) , 9 UUfc)V&/*? l 0/1) 
£T^7Xxl/:*^-£#lilU i&m^mtbX. m&±, (9endo*) 

10 -#t4t&vit&m4t&to&* mm^mtLx, oexo*) -# 

(182) 

9- ( (2R) -2- ( (1R) -3, 3-y7;i/tPy7n^>^;|/) -2 
-tKD^y-2-7i-;H^7-<;W sMrv'-S, 3-^^-3-7^/ 
15 Z7ky7n [3. 3. 1] 3-$>F0£jfc 

S-^fr-Z-r^Mi/ZU [3. 3. 1] 9— f;p (2R) -2 

- ( (1R) -3, 3-i?7JWny7P^>?JW - 2-tHD^y- 2-7 
xX;i/X^/X-h(D-en^n<D>?T7.T-^^-T-^3»7ft^5 1 ;P0. 5mlll 

20 I707h^77^- (A 1 urn i n i umox i d e™6 0 F 2 54 > Ar t 5 

713 (tJwttM) > 700^/^^7-^=20/1) \zxmm?%c 

t\z£V%mfc£®*mmV, ( 9 en do*) (9endo**) - 

ffc £fc Oexo*) -#:^e>« Oexo**) -#£^n^ft&t&«t/fl 

tbxmtc. 

25 (9endo**) 

1 H — NMR (CDC 1 3 , 5 PPM) : 1. 21-2. 37 (12H, m), 
2. 3 7-2. 5 6 (1H, br) , 2. 5 6-2. 7 4 (1H, br) , 3. 
17-3. 33 (1H, m) , 3. 5 7- 3. 8 3 (2H, m) , 3. 70 (3 
H, s) , 3. 72 (3H, s) , 3. 92 (1H, d, J = 3. 3Hz) , 4. 
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27 (1H, dd, J = 9. 4, 13. 9Hz), 4. 3 5-4. 5 0 (1H, 
m), 5. 42-5. 53 (1H, m) , 7. 20-7. 42 (3H, m) . 7. 
5 0-7. 6 6 (2H, d, J = 7. 0Hz) 

ESI-MS (m/e, (C n H 32 F 2 N0 3 ) + tbt) : 408 
5 (9 exo**) -W 

1 H — NMR (CDC 1 3 , 6 PPM) : 1. 41-2. 43(13 H, m), 

2. 60-2. 71 (1H, br), 3. 10-3. 42 (2H, m) , 3. 3 
1 (3H, s), 3. 42-3. 65 ( 2 H, m) , 3. 60 ( 3 H, s ) , 3. 
9 0-4. 0 2 (1H, m) , 4. 54 (1H, s) , 4. 9 2-5. 0 0 (1 

10 H, m) , 7. 2 2-7. 4 5 (3H, m) , 7. 5 3-7. 6 4 (2H, m) 
ESI-MS (m/e, (C 23 H 32 F 2 N0 3 ) + <hLT) : 408 

mmm 2 6 

3-x^y- ( ( ( (2R) -2- ( (ir) -3, 

>^)V) - 2 - b KD^y- 2 -7ir;Vx^y-f Jl/) t±kl -8, 
15 8-^^l/-8-7'/^7by^n [3. 2. 3j_££iL> 

3-X^rV-8-71ftrv^a [3. 2. 1] ***-3 — OMS^ (2 
R) -2- ( (1R) -3, 3 -Vy^u^pu^y^V) 

20 'H-NMR (CDC 1 3 , 6 PPM) : 1. 50-2. 5 5 (1 5H, m) , 

3. 10-3. 4 0 (1H, m) , 3. 24 (3 H, s) , 3. 31 (3H, s), 

4. 14-4. 35 (4H, m) , 7. 2 0-7. 4 2 (3H, m) , 7. 50 
- 7. 6 5 (2H, m) 

ESI-MS (m/e, (C 23 H 32 F 2 N0 3 ) + tLX) : 408 
25 H»J2 7 

(3S) -3- ( ( (2R) -2- ( (1R) -3, 3-y7MDy^D^ 
>±M -2-bKo^x-2-7xn;i/x^y-f;i/) rfr^S/) ^^;w) -l, 

(3S) -trau^>-3— r;^^;!/ (2R) -2- ( (ir) -3, 3 
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-vyfrOrui/Zu^yj-M - 2 -tHo^>- 2-7xx;i/x#/x-h£ 

ir-NMR (CD 3 OD, <5PPM) : 1. 60-2. 41 (9H, m) , 2. 
5 9 2-3. 44 OH, m) , 3. 11 (6H, s) , 4. 2 2-4. 2 8 (2 

H, m) , 7. 2 7-7. 4 5 (3H, m) , 7. 5 7- 7. 6 7 (2H, m) 
ESI-MS (m/e, (C 20 H 28 F 2 NO 3 ) + tlt) :368 

mmm 2 s 

(3R) -3- (2- ( (2R) -2- ( (1R) -3, 3 -V7MUi/>? 
10 U^>3-)V) -2-fc F 2-7x-JVl^/-fJV) X^;V) - 

I. l-^^fcTPUvXfrA yP5F 

2- ( (3R) i)V> X^;V (2R) -2- ( (1R) 

-3, 3-^7MDy^n^>fJW -2-hFQ+y-2-7x^JH^y 

15 4WK£l/C#fc. 

iH-NMR (CD 3 OD, 5PPM) : 1. 6 0-2. 3 0 (1 0H, m) , 

2. 3 8-2. 5 2 (1H, ra) , 2. 9 9 (3H, s) , 3. 13 (3H, s) , 

3. 20-3. 38 (2H, m) , 3. 48-3. 56 (3H, m) , 4. 14 
-4. 25 (2H, m) , 7. 2 8-7. 42 OH, m) , 7. 57-7. 6 

20 4 (2H, m) 

ESI-MS (m/e, (C 21 H 30 F 2 NO 3 ) + tlt) :382 

mmm 2 9 

(3S) -3- (2- ( (2R) -2- ( (1R) ~3, 3-5?7fr*Uz'9 
n^y^)V) -2-bHP^y- 2-7x^x^;-fiV) ^v) xeW - 
25 1. l-^pWl/gPU^-frA gg_gjf 

2- (OS) -tfPUv>-3— f;W X^;i/ (2R) -2 - ( (1R) 
-3, 3-y7Mo->^D^>fiW -2-tFo^y-2-7x-;i/X^y 



WO 02/04402 PCT/JP01/05987 

53 

1 H — NMR (CD3OD, <5PPM) : 1. 6 0-2. 3 0 (1 0H, m) , 

2. 38-2. 52 (1H, m), 3. 03 (3H, s), 3. 14 (3 H, s), 

3. 20-3. 38 (2H, m) , 3. 48-3. 56 (3H, m), 4. 14 
-4. 25 (2H, m) , 7. 28-7. 42 (3H, m), 7. 57-7. 6 

5 4 (2H, m) 

ESI-MS (ra/e, (C 21 H 30 F 2 NO 3 ) + tLT) :382 

mm 3 0 

(3aR, 6aS) - 5-X>H-5- ( ( (2R) -2- ( (1R) -3, 

10 -2, 2-=J^M^^\iYui/fju^y^ (c) tfo'JfrA 7n 

(3aR, 6aS)-^^kh*n^DW(c)hfD- ;i/-5— Ol/ (2 
R) -2- ( (1R) -3, Z-^y)V^rUz/i7U^>^)V) -2-bFD*5/ 

15 tt&KiSU ifi@^tUT#fc. 

*H — NMR (CD3OD, 5PPM) : 1. 5 0- 2. 2 0 (1 2H, m) , 
2. 68 (1H, t, J = 10. 6Hz) , 2. 98 (3H, s), 3. 02 (3 
H, s), 3. 03-3. 45 (3H, m) , 3. 46-3. 58 (1H, m) , 
5. 41 (1H, t, J=4. 5Hz) , 7. 3 0-7. 4 9 (3H, m) , 7. 
20 4 9-7. 6 2 (2 H, m) 

ESI-MS (m/e, (C 22 H 30 F 2 NO 3 ) + thX) :394 

mnm 31 

2, 4-c i s-4- ( ( (2R) -2- ( (1R) -3, 3-^7May 
gP^>^J» -2-kHD»y-2-7x^I^/-fJ|/) - 1, 1 

25 2 -tf-jUf^U-^nfrA K 

2, 4-c i s-2-tf-;i/tf^U> ? >-4— r;i/ (2R) -2- ( (1R) 
-3, 3-y7MDy^7D^>5 : ;i/) -2-kFo+y-2-7x-;H^y 
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iH-NMR (CD3OD, 6PPM) : 1. 53-1. 71 (1H, m) , 1. 
7 9-2. 2 9 (9H, m) , 3. 05 (3H, s) , 3. 10 (3H, s) , 
3. 14-3. 34 (1H, m) , 3. 46-3. 7 0 (2H, m) , 4. 06 
-4. 19 (1H, m) , 4. 99-5. 12 (1H, m) , 5. 59-5. 7 
5 0 (2H, m) . 5. 8 3-6. 0 0 (1H, m) , 7. 22-7. 41 (3H, 
m) , 7 . 5 6-7. 6 6 ( 2 H, m) 

ESI-MS (m/e, (C 22 H 3 „F 2 N0 3 ) + thX) :394 
mffiM3 2 

2- (((2R)-2-((lR)~3. 3-?7)V*Uz/>7U*> ! ?M Z 

(2R) -2- ( (1R) -3, 3 -S^fctn^D* 

y ^ )V) _2-t hd+v- 2 -7x-;n^;x- h&ffiv^ mifaMitmn 

15 'H-NMR (CD3OD, 5PPM) : 1. 6 0-2. 3 0 (6H, m) , 3. 
03 (9H, s) , 3. 18-3. 49 (1H, m) , 3. 6 0-3. 8 0 (2 
H, m) . 4. 5 0-4. 7 0 (2H, m) , 7. 2 2-7. 5 0 (3H, m) , 
7. 55-7. 68 (2H, m) 
ESI-MS (m/e, (C 18 H 26 F 2 N0 3 ) + tVX) :3 42 

20 mmm 3 3 

3- ( ( (2R) -2- ( (1R) -3. 3-^7;V^P'>^g^>^) = 

3 _ 75 y^Otf;i/ (2R) -2- ( (1R) -3, 3-i?7)V*U*/9U 

iH-NMR (CDC 1 3 , 5PPM) : 1. 5 0-2. 3 8 (8H, m) , 3. 
0 8- 3. 3 5 (1H, m) , 3. 23 (9H, s) , 3. 5 5-3. 8 2 (2 
H, m) , 4. 10-4. 2 4 (1H, m) , 4. 3 0-4. 4 5 (1H, m) , 
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4. 82 (1H, brs), 7. 22-7. 42 (3H, m), 7. 58-7. 
7 0 (2H, m) 

ESI-MS (m/e, (C 19 H 28 F 2 N0 3 ) + thX) :356 
HMI3 4 

5 1, 3-trans-3 - ( ( (2R) -2- ( (1R) - 3, Z-¥7)V* 

u^yu^y^M -2-hHP^y-2-7xzijPx^y<;i/) yy 

1, 3-trans-3-7$;y^D» (2 R) - 2 - ( (1 R) - 

3, Z-zs7)V-*U><2U^>3')V> -2-kFD+y-2-7irjH^yi 

1 H — NMR (CD 3 OD, 6 PPM) : 1. 5 4-1. 71 (1H, m) , 1. 
80-2. 29 (5H, m) , 2. 32-2. 52 (2H, m) , 2. 81-3. 
00 (2H, m) , 3. 07 (9H, s), 3. 19-3. 40 (1H, m) , 
15 4. 28-4. 41 (lH.m), 5. 06-5. 16 ( 1 H, m) , 7. 23 
-7. 41 (3H, m) , 7. 58-7. 66 (2H, m) 
ESI-MS (m/e, (C 20 H 28 F 2 NO 3 ) + «hbT) :368 

mn&Ms 5 

1, 3 - c i s - 3 - ( ( (2R) - 2- ( (1R) -3, Z )V3rU-s 
20 W\>J-)V) -2-kHD^y-2-7xZ;l/X^y^Jl/) v^D^ 

1, 3-c i s -3-7^7^ d^;U (2R) -2- ( (1R) - 3, 
3-^7MD^D^ y^)V) -2-hh'P^>-2-7x x;Ux# / X- h 

25 LT#fe<, 

'H-NMR (CD3OD, (5PPM) : 1. 54-2. 24 (6H, m) , 2. 
3 2-2. 5 4 (2H, m) , 2. 7 2-2. 9 0 (2H, m) , 3. 04 (9 
H, s), 3. 12-3. 3 5 (1H, m) , 3. 78-4. 0 0 ( 1 H, m) , 

4. 7 2-4. 9 2 (1H, m) , 7. 24-7. 4 5 (3H, m) , 7. 56 
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-7.6 8 (2H, m) 
ESI -MS (m/e, (C 20 H 28 F 2 NO 3 ) + tLX) :368 

mnms 6 

(IS, 4S) -4- ( ( (2R) -2- ( (1R) -3, Z- 9 JyMu-y 
5 j;u^>^M -2-bHPty-2-7x-Jl/X^;-fJl/) - 2 

(IS, 4S) -4-7S/-2-^D^>f^ (2R) -2- ( (1 

R) -3, 3->'7;i/tayi'D^>fjP) -2-kHn^>-2-7i-;n 

10 «StbT#fc. 

! H-NMR (CD 3 OD, <5PPM) : 1. 5 2-2. 2 8 (7H, m) , 2. 
63-2. 78 (1H, m) , 3. 07 (9H, s) , 3. 08-3. 30 (1 
H, m) , 4. 7 5-4. 9 2 (1H, m) , 5. 8 2-5. 9 1 (1H, m) , 
6. 30-6. 50 (2H, m) , 7. 22-7. 40 (3H, m) , 7. 52 
15 - 7. 6 2 (2H, m) 

ESI-MS (m/e, (C 21 H 28 F 2 N0 3 ) + tVX) :380 

mmm 3 7 

(1R, 3R) -3 - ( ( (2R) -2- ( ( 1 R) -3, 3-y7MD'> 
?u^>?-)V) -2-bKP^y-2-7i^x^/-fJl/) j^y) ->^P^ 
20 ^^HJ^JKT^-frA ^P^H 

(1 S, 3S) -3-T^y~>^n^>^;i/ (2R) -2- ( (1 R) - 3, 
3 -y7MDy7D^JW -2-kHD^y-2-7i^H^7X-b 

25 J H— NMR (CD 3 OD, 6 PPM) : 1. 5 5-2. 3 0 (12H, m) , 
3. 07 (9H, s) , 3. 18-3. 35 (1H, m) , 3. 91-4. 09 
(1H, m) , 5. 2 5-5. 3 3 (1H, m) , 7. 2 5-7. 42 (3H, 
m) , 7. 5 4- 7. 6 6 (2H, m) 

ESI-MS (m/e, (C 21 H 30 F 2 NO 3 ) + tLT) :382 
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mmw3 8 

4- ( ( (2R) -2- ( (1 R) - 3, 3-y7MOy^D^>^) - 

2-bHo^>-2- (4-^PP7x~jl/) x^y-f;i/) - 1, l- 

5 (X@l) 

l-X^;HMUv>-4—f;U (2R) - ( (1R) -3, 3-^7;^ 
Uz/Z?W<>?)V) -2-bHD^>-2- (4-^DD7i"JW X^/X- 
h 

t?^U>*>-4— (2R) - ( (1R) -3, 3-y7Mo->^D^ 
10 -2-kHD+->-2- (4-^OD7xx;l/) X^/x- h 2 5mg 

thu^Aiomg^MiixM, iwi^tcT, 2mmmwvrc a Kfamttz 

15 ^D7h^77-{- (K i e s e 1 g e 1 ™6 0 F 2 54 , Art5744 

tCo 

(1*12) 

4- ( ( (2R) -2- ( (1 R) -3, S-^^^P^^n^^;!/) - 

20 2-tFn*z/-2- (4-^dd7x-jp) x^y-fjP) tf^v) -i, i- 
i -x^;i/tf^u> 5 >-4— (2R) - ( (ir) -3, 3->>:7;m- 

P~>^P^>^;P) -2-tHO^y-2- (4-^D07i-JW X^/X- 

h^awfcxfjHm i c^mktmju 7o i cti 2mmm&vtz'&. mi 

25 ©SC^Mi£©*t, B2££#J&/B$§Uf#PVh^:7^- (Alumin iu 
moxi de™6 0F 254 , Ar t 57 1 3 (.*)V9%M) » ^DD^A/^ 
^/-;i/=3/l) fctiSU, «-&||14mg&»tLT#^ 

1 H — NMR (CD 3 OD, (5PPM) : 1. 2 3-1. 34 (6H, m) , 1. 
50-2. 30 (1 OH, m) , 3. 09-3. 57 (9H, m) , 5. 04- 
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5. 12 (1H, m) , 7. 30-7. 43 (2H, m), 7. 57-7. 67 
(2H, m) 

ESI -MS (m/e, (C 22 H 31 C 1 F 2 N0 3 ) + thX) : 4 3 0 
sfcttffll 3 9 

5 1 -*s>7U'\7 %l ?)V* l ?)l-4- ( ( (2R) - 2- ( (1 R) -3, 3-3? 

7)V*u*s>7ni>?')V) -2-bl^p^>-2-7x^l/X^;-f;v) ^v) 
COS1) 

1- (v^n^^M^W bf^U> ? >-4--r;i/ (2R) - ( (1R) 

x- h©&j& 

tWJ5?>-4— fJP (2R) - ( (1R) -3, 3-^7Jl/^D^D^ 
>^;l,) -2-kFD^>-2-7x-Jl/X^/X-h9. 3mgO^^/-Jl/ 
lm 1 gill, '>^DA7"^>MA'^Tth*l Omg, ZftVi&mU 
15 bfc^fl3'>T/*^*±hU^Atiftftag» (1 : 0. 5) (DO. 3M*^/ 

-;i/«o. 5mi ft&fifcTin*; rafiSfcT, 3 o^wa^bifc. 

^DYh^77^- (Ki e s e 1 ge 1™60F 254 , Ar t 5 74 4 
(3jg2) 

! _5/£m«'V/5 t ;loWl'-4- ( ( (2R) -2- ( (1 R) -3, 3-v 

7;i/^-d->^d^>^;1/) -2-tHD+y-2-7xx>x^;-fJW -t^s) 
l- (<>^p^^;m?;W tr^Uv?>-4— r;i/ (2R) - ( (ir) 

-3, 3-^7;^P">^0^>^» - 2 - 1 H O^v- 2-7 xXjl/X^ 7 
X-b^a-Xt^^O. 3ml \zMm\ZT®ML, HOitgfcT 1 2B#K^gb 
fcfc. 3fiSi©tt!££»£Ee*U ^^MM^D"7h^^7^- (K i e 
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selgel™6 0F, 54> Ar t 5 74 4 . £PP*;kk/* 

$ J-)V=S/\) lZTiS7ZTU*^-*ftML. -en-6tl3. 8mg 

, 2. 8m g (mm^n) o)m^m^ntvx, $Mft&m*mz. 

5 'H-NMR (CD 3 OD, 6 PPM) :0, 75-2. 31 (2 3H, m) , 
2. 98-3. 67 (7H, m), 3. 09 (3H, s), 4. 52-5. 01 
(1H, m) , 7. 2 5-7. 4 5 (3H, m) , 7. 5 9-7. 6 9 (2H, 
m) 

ESI-MS (m/e, (C 27 H 40 F 2 NO 3 ) + tVX) :464 

10 mm^mm) 

'H-NMR (CD3OD, (5PPM) : 1. 0 0-2. 3 5 (2 3H, m) , 

2. 9 5-3. 4 3 (7H, m) , 3. 06 (3Hx6/7, s) , 3. 08 (3 
Hxl/7, s) , 5. 00-5. 10 (1H, m) , 7. 3 0-7. 48 (3 
H, m) , 7.5 7 -7. 6 8 (2H, m) 

15 ES I -MS (m/e, (C 27 H 40 F 2 NO 3 ) + thX) : 464 

mmm4 o 

(3R) ( ( (2R) -2 - ( (1 R) - 

3, 3-y7MD^P^>f;i/) -2-b^D^'>-2-7x-;PX^y-f 
jk) j^vO -1 -^^l/tfPU^-^A !7*P^F 

20 (3R) -t?PUv>>-3— f^- (2R) -2- ( (1R) -3, 3-^7 
MDyi' P^>5P;P) - 2 - h HP^i/- 2-7x^X^/1- h 

25 'H-NMR (CD3OD, 6PPM) : 1. 10-2. 3 0 (2 1H, m) , 
2. 80-3. 03 (1H, m) , 3. 03 (3H, s), 3. 03-3. 22 
(1H, m) , 3. 4 8-3. 6 2 (2H, m) , 3. 7 3-3. 8 6 ( 1 H, 
m), 3. 95-4. 10 (2H, m) , 4. 28-4. 40 (1H, m), 5. 
02-5. 65 (1H, m) , 7. 22-7. 40 (3H, m), 7. 50-7. 
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6 0 (2H, m) 

ESI -MS (m/e, (C 26 H 38 F 2 N0 3 ) + tbX) :450 

1 H — NMR (CD 3 OD, (5PPM) : 1. 18-2. 3 0 (21H, m) , 
5 2. 8 8-3. 0 8 (1H, m) , 3. 38 (3H, s) , 3. 08-3. 42 
(2H, m) , 3. 7 0-3. 9 2 (2H, m) , 4. 00-4. 15 (1H, 
m) , 4. 4 1-4. 6 0 (1H, m), 5. 0 1-5. 14 (1H, m) , 7. 
21-7. 40 (3H, m), 7. 50-7. 60 (2H, m) 
ESI-MS (m/e, (C 26 H 38 F 2 N0 3 ) + tUT) :450 

10 mmm4 1 

3-X>H- ( ( (2R) -2- ( (1R) -3, 3-y7MPy^P^> 
J-M -2-fcHa^->-2-7xnji/X^/-r;U) tt*/) -8— iV^fuM 
)V-S-*7')V-7V~7'\£i'9u [3. 2. 1] ^DS H 

(XS1) 

15 3-X>H-8— rvyntf;i/-8-Tlftfv^D [3. 2. l]^*-3 
—Vis (2R) -2- ( (1R) -3, Z--Jy)VtU-y!7U^y^)V) -2 

-t Ho^v-2 - 71-JH ^yx-h 

3-X>h*-8-Tit*h^>^D [3. 2. 1] ^*-3-<;P (2R) - 
2- ( (1R) -3, Z-Vyft-tU^Zu^y^V) -2-th*P^>-2- 
20 7x^jH^;i-h2. 1 3 g<D*?/— )V5 0m 1 MfC^TU 7irb>l 
ml ^ViT*e>^i;»W«Ufe**^7/^*^hU^Atiftfl;ffi»<l : 
0. 5) OO. 3M^^y-;^M3 0ml %£mzTiUX. mumiZT. 3B 

25 ^g^»I^n7h^77^f- (Ki e s e 1 ge 1™6 0F 2 54 , 

Art 5 744 Wl/£att) , 7Da*W/^/-JV=l 0/1) fCTll 

(IS 2) 

3-X>H- ( ( (2R) -2- ( (1R) -3, 3-y7JPtD^D^> 
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J-)V) -2-t KD^>-2-7xXJUX*yWJP) tti/) -8— fV7°Dt! 
)V-8-*?')V-7*J—7\*i'im [3. 2. 1] :*^> 

3-X>K-8— f V^Pt:;U-8-7iftfv^D [3. 2. l];t7^-3 
-< r;p (2R) -2 - ( (1R) -3, Z-Vyfr^UvZu^yj-M -2 

5 -tHD+i'-2-7x-;n^yi-h2. 2 5 g{ci o%^fb^^;u-7-fe 

hxhUJHSStl 0ml SMfcTlDA* IMgKTl 5P#MBL£. flrtiib 
JtHttSttftU 3Mb-&$&9 6 3mg£*fe«fl£LT8jfiL&. 

'H-NMR (CD 3 OD, 6PPM) : 1. 34 (3H, d, J = 6. 3Hz) , 
1. 35 (3 H, d, J=6. 3Hz) , 1. 67-2. 28 (1 2H, m) , 

10 2. 50-2. 73 (2H, m) , 2. 81 (3H, s), 3. 21-3. 42 
(1H, m) , 3. 80-3. 98 (2H, m) , 4. 00-4. 19 (1H, 
m), 5. 05-5. 19 (1H, ra) , 7. 28-7. 50 ( 3 H, m) , 7. 
55-7. 68(2 H, m) 
ESI-MS (m/e, (C 24 H 34 F 2 N0 3 ) + tLX) :422 

15 £%0H2 

3 -X>H~ ( ( (2R) -2- ( (1R) -3, 3-v?:7;M-P>^P^> 
?M -2-hHa^>-2- (2, 4-^7MD7x-jP) X£Af2k) *~ 

-8— ry7°Phr;i/-8-^^;i/-7!/x7h^a [3. 2. 13 £g 

20 3-X>F-8-7iftfv^D [3. 2. 1] 3 — f ;U (2R)- 

2- ( (1R) -3, 3-^7MDyi?D^>5 : ;W -2-kHD+y-2- 
(2, 4-y7^D7i-JW X*yx-h£fflV\ HJS«R|4 1 tp9«i©^ 

'H-NMR (CD 3 OD, (5 PPM) : 1. 36 (6H, d, J = 6. 3Hz), 
25 1. 70 - 2 . 30 (1 2 H, m), 2. 54-2. 74 (2H, m) , 2. 8 
2 (3H, s), 3. 12-3. 35 ( 1 H, m) , 3. 84-3. 98 (2H, 
m), 4. 01-4. 20 (1H, m), 5. 10-5. 21 (1H, m) , 6. 
92-7. 10 (2H, m), 7. 68-7. 80 (1H, m) 
ESI-MS (m/e, (C 24 H 32 F 4 N0 3 ) + tbt) :458 



WO 02/04402 PCT/JP01/05987 

62 

MM® 4 3 

3- ( ( (2R) -2- ( (1R) - 3, Z-^y)V^U^^7U^>^)V) - 

2-hHP^>-2-7xn;Px^y-f;i/) xhfrv) 7u\i)V (^>y;i/) y^ 

5 3- (Oi/JVT^J) ^Otf;U (2R) -2- ( (1R) -3, 3-y7 

1 H — NMR (CDC 1 3 , 6PPM) : 1. 52-2. 3.0 (8H, m) , 2. 
10 98-3. 22 (1H, m), 3. 08 (3H, s), 3. 09 (3H, s), 
3. 6 0-3. 9 0 (2H, m) , 4. 09-4. 2 2 (1H, m) , 4. 28 
-4. 41 (1H, m), 4. 84 (2H, s), 7. 18-7. 65 (10 H, 
m) 

ESI-MS (m/e, (C 25 H 32 F 2 N0 3 ) + tLX) :432 
15 »J4 4 

4- ( ( (2R) -2- ( (1R, 3R) - 3 -y)V^Ujy^ U^y^-)V) - 
2-bKDt'>-2- (4-^PP7i-;i/) x^y-i-;!/) ^y) -1, 1- 

tr^u> ? >-4— r;u (2R) -2- (4-^dd7i-jw -2- ( (1 

20 R) -3-7;i/^-P^^7P^>^) -2-k FP^vX^yx-h^ffiViT, 
^»1 t|Sim©^T^Sf^il(i:lcJ;«9> ^Ute-eT^i^U 

1 H — NMR (CD3OD, 6PPM) : 1. 45-2. 10 (8H, m) , 2. 
10-2. 35 ( 2 H, m) , 3. 06-3. 49 ( 5 H, m) , 3. 15 (3 
25 H, s), 3. 19 (3H, s), 4. 70-5. 18 (2H, m), 7. 38 
(2H, d, J = 8. 6Hz) , 7. 65 (2H, d, J = 8. 6Hz) 
ESI-MS (m/e, (C 20 H 28 C 1 FN0 3 ) + tLX) : 3 8 4 
mMM4 5 

(2R) -2- ( ( (2R) -2- ( (1R) -3, 3-y7May^P^ 



WO 02/04402 PCT/JP01/05987 

63 

y^)V) -2-bHP^v-2-7x-JPX^y-rJl/) ttis) 
S-7V~7X¥u [4. 5] =r%y gP'JK 

(3R) -tfDU>?>-3— ()l (2R) -2- ( (1R) -3, 3-i?y 
)V-tU-y^U^>^-)V) -2-hHP4 1 v'-2-7x-Jl/X^yx-hl lmg 
5 07-fcbXbU;i«i{- l-^DP-2- (2-^DPIh^>)l^>3 0 

mg^^fcxin^m i2m$immL\stz a mmzmEEg&isrc®. 

mnm2W?Y>?774~- (A 1 umi n i umox i d e™6 0F 2 54 , Ar 

t 5 7 l 3 (*)VZ#M) . Z uu i o/i) \zxmmrr 

10 1 H — NMR (CD 3 OD, <5PPM) : 1. 50-2. 8.0 (8H, m) , 3. 
00-4. 03 (1 3H, m) , 5. 45-5. 60 (1H, m) , 7. 24- 
7. 7 0 (5H, m) 
ESI-MS (m/e, (C 2 1 H 28 F 2 N0 4 ) +tLT) : 396 

15 (2R) -2- ( ( (2R) -2- ( (1R) -3, 3 -P7 )Vjruj/tr P^ 

xtfp [4. 5] ^> :/p5 H 

20 *H — NMR (CDC 1 3 , 6 PPM) : 1. 48-2. 40 (1 3H, m) , 
2. 8 3-3. 3 5 (4H, ra) , 3. 6 6-4. 4 0 (6H. m) , 5. 5 0 
-5. 68 (1H, m) , 7. 20-7. 41 (3H, m) , 7. 48-7. 6 
5 (2H, m) 

ESI-MS (m/e, (C 22 H 30 F 2 NO 3 ) + 2iLT) : 394 

25 mmm4 7 

(2R) -2- ( ( (2R) -2- ( (1R) -3, 3 -5?yj),*U y>7 P^ 
y±M -2-kHD^y-2-7xz;i/x^y^) ?hfr-» -5-XVx7 

t;^p [4. 43 j-ry 7p$ f 

1, 4-^^P^^>^V^ ^«J4 5 t|WI^©7jj*TM-rsc:i{3j: 
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'H-NMR (CDC 1 3 , 5 PPM) : 1. 50-2. 40 (11 H, m), 

2. 75-2. 9 4 (1H. m) , 3. 10-3. 2 5 (1H, m) , 3. 35 
-4. 03 (7H, m) , 4. 3 2-4. 45 (1H, m) , 4. 75-5. 0 

5 5 ( 1 H, m) , 5. 50-5. 62 (1H, m) , 7. 22-7. 40 (3H, 
m) , 7. 5 0-7. 6 4 (2H, m) 
ESI-MS (m/e, (C 21 H 28 F 2 N0 3 ) + tLT) : 380 

mmm4 8 

i - (jjiZJ^tM tf^'J 2>zAzi iJk (2R) - 2- ( (1 R) - 3, 
io %-W)\>itui/>7W\y^)V) -2-bHn^>-2- (4-^p : E7x^) 

H^U> f >-4— r;W (2R) -2- ( (1R) -3, 3 -z?7)l*n><i? 
u^yj-M -2-kKn*->-2- (4-^nt7xz;W x^/x-hl3 
m g ©«7jcx^ / -;H m 1 SlStfc* *;VA-f 5 K^x^;]4»& 4 m g & ill*.* 
15 MfcTl 3P#W»#Ut. RJ**£WWfcHU- a«i«*^u*y;v*7A^ 

U 9 m g Sifii^t ttfifc. 

1 H — NMR (CD 3 OD, fippra) : 1. 6 3-2. 2 5 (1 0H, m) , 

3. 2 0-3. 7 7 (5H, m) , 5. 09-5. 17 (1H, m) , 7. 49 
20 - 7 . 6 0 ( 4H, m) , 7. 8 6 (1H, s) 

ESI-MS (m/e, (C 19 H 23 B r F 2 N 2 0 3 ) + £LT) :445, 4 
4 7 

«#J4 9 

(1- (-r$y^;v) tf^Uv^-4— 1)V> *^)v (2R) - 2- ( (1 
25 r) -3, z-wyv^uy^u^yj-yy) -2-bKo^>-2-7x^x 

^>Jy>-4-fJM^ (2R) -2- ( (1R) -3, 3-^7^ 
D5/^P^>5=-;W -2-hHO^V-2-7xx;i/X^yx-h^ffiViT> H 
«4 8 t|gttO^TffiaLT»fl:^*«3eU»«lfilft5K«»KtbT#/t. 
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1 H — NMR (CD3OD, 6ppm) : 1. 0 5-2. 2 7 (1 1 H, m) , 
3. 00-3. 45 (3H, ra) , 3. 66-3. 82 (1H, m), 3. 89 
-4. 18 (3H, m), 7. 21-7. 4 4 (3H, m) , 7. 53-7. 6 
4 (2H, m) , 7. 8 1 (1H, s) 
5 ES I -MS (m/e, (C 20 H 26 F 2 N 2 O 3 + H) + £LT) : 381 

mmm 50 

(1- H^yji^M tr*uy>-4-^;p) (2R) -2- ((1 

R) -3, 3-iS7)V*ni'>7U^>^)V) -2-bKP^>-2- (4-X9 1 

10 k!^iJy>-4-^JWfJl' (2R) - 2- ( (1 R) - 3, 3-5>7;M- 
□ v^d^>3\>1,) -2-kFD*5/-2- (4-I^7i^JW x^yx- 

1 H — NMR (CD3OD, dppm) : 1. 16-1. 42 (2H, m) , 1, 
15 22 (3H, t, J = 7. 5Hz), 1. 66-2. 2 (9H, m) , 2. 63 
(2H, q, J = 7. 5Hz) , 3. 0 0 2-3. 44 (3H, m) , 3. 73 
-3. 83 ( 1 H, m) , 3. 89-4. 14 (3H, m) , 7. 19 ( 2 H, 
d, J = 8. 4Hz) , 7. 49 (2H, d, J = 8. 4Hz) , 7. 83 (1 
H, s) 

20 ESI -MS (m/e, (C 22 H 30 F 2 N 2 O 3 + H) + tLT) : 409 
MMM5 1 

(1- MS.; tMUS?>-4-> QW) *£jk (2R) -2- ((1 

R) -3, 3-y7MP^P^>f;k) -2-hHn^>-2- (4-tfx 
x^yx-h -Hfift% 

25 K^U5?>-4— f;M^ (2R) -2- ( (1R) -3, 3-V7M 

oy^o^>f;W -2-hh*o^v-2- (4-tfx;i/7xx;W x^yx- 

«iwt, *jfi«4 8ira*eD^ttT?j8iabTaaift^*s«jftb, 

*H — NMR (CD 3 OD, <5ppm) : 1. 16-1. 42 (2H. m) , 1, 
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22 (3H, t, J = 7. 5Hz), 1. 66-2. 2 (9H, m) , 2. 63 
(2H, q, J = 7. 5Hz) , 3. 0 0 2-3. 44 (3H, m) , 3. 73 
-3. 83 (1H, m) , 3. 89-4. 14 (3H, m) , 7. 19 (2H, 
d, J = 8. 4Hz) , 7. 49 (2H, d, J = 8. 4Hz) , 7. 83 (1 
5 H, s) 

ESI-MS (m/e, (C 20 H 26 F 2 N 2 0 3 + H) + thX) : 409 

(i- tf^uv>-4 — ov) (2R) - 2- ( d 

R) -3, 3-VV)^uy^u^y^)V) -2-hHP^->-2- (4-?P 

10 D7i^) i^;x-h'-m 

tf^u> > >-4— r;p^^;w (2R) -2- ( (ir) -3, 3-^7;^ 

uy?n^y?-)V) -2-fcFn^5>-2- (4-^dd7x"J1/) x^/x- 
h£/BV>T, ^»4 8tlHim©^"eMSIbT^b^tl^jiU 

15 'H-NMR (CD3OD, Jppm) :0. 80-2. 22 (1 1H, m) , 
2. 8 9-3. 4 9 (3H, m) , 3. 70-4. 17 (4H, m) , 7. 36 
(2H, d, J = 8. 6Hz) , 7. 60 (2H, d, J = 8. 6Hz) , 7. 
8 4 (1H, s) 

ESI-MS (m/e, (C 20 H 25 C 1 F 2 N 2 O s +H) + tVX) :415 

20 mmm 5 3 

(1- (AJLU^tM tf^Uv>-4— QV) (2R) -2 - ( (1 

R) -3. 3-Vy)V^ruy^u^y^)V) -2-bFP*->-2- (4 -7a 
M^)Vy-A-^)V^)V (2R) -2- ( (1R) -3, 3-py)V* 

25 uyyu^y^M -2-tFo^>-2- (4-7*o ; e7x-;w x^yi- 

h£fflV>T> ^»J4 8t|W|^©77ffiTMSL,T^^tl^«iib> 

l H-NMR (CD3OD, fippm) : 1. 18-1. 43 (2H, m) , 1. 
62-2. 2 5 (9H, m) . 3. 03-3. 4 6 (3H, m) , 3. 74-3. 
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84 (1H, m), 3. 92-4. 14 (3H, m), 7. 47-7. 62 (4 
H, m) , 7. 8 3 (1H, s) 

ESI-MS (m/e, (C 20 H 25 B r F 2 N 2 0 3 +H) + £LT) : 4 5 9, 
4 6 1 

5 mmm 54-1 

2- (1- «*;*^)V) tM'jy>-4— QV) X^JV (2R) -2- 
( (1R) -3, S-^tPy^a^^) - 2 -h Hn^>- 2 -7i 

2- (fcf^U^>-4— X^;V (2R) - 2- ( (1R) -3, 3- 
10 3?7MD^D^>^) -2-tHD^y-2-7i-;i/X^;i-h$ffl 

*H — NMR (CD 3 OD, 6 ppm) : 1. 0 0-2. 2 5 (1 3H, m) , 
2. 8 2-3. 0 2 (1H, m) , 3. 10-3. 40 (2H, m) , 3. 65 
15 -3. 80 (1H, ra) , 3. 85-4. 00 (1H, m) , 4. 10-4. 3 
0 (2H, m) , 7. 25-7. 45 (3H, m) , 7. 58-7. 70 (2H, 
m) , 7. 8 0 (1H, s) 
ESI-MS (m/e, (C 21 H 2 8 F 2 N 2 0 3 + H) + tVX) :395 

mrnm 54-2 atea*) 
20 2- (1- (-r^y^^ 1 ;!/) e^u^>-4— r;u) xgsn, (2R) -2- 

( (1R) -3, 3-py)V^a^^U^>^)V) -2-hFP^y-2-7i 
-)Vjl$> J x- h • -JfeflaMMftft - 
2- (1- (-f^y^^) tWJ5»-4->f;M 2L?-)\, (2R) -2- 
( (1R) -3, Z-*?yMu*/9ui>3-M -2-kKn+y-2-7x 

25 x;i/X^ / x- 1 mmm. 5 0 m g ©jggfoK 2 m 1 i£*B+JK£ft;7 d 

^^77^f- [ODS-AQ 1 2 0-S 5 0 (YMCti) ] ±fcMilU 
0 . 2 M^ffc^- h U £ A 6 0m 1 jfi*fi* 10 0ml fcTife&U 

rh7th*077 >/#= 1 / 5 «t 0 Mflr&«£i&m, EMtffcSfcT 3 5 m g 
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2- (1- (JJU-A^M tMUS?>-4 — i)V) x^;w (2R) -2- 
( (1R) -3, 3-yyMui/^a^>^)V) - 2-bFa^->-2-7x 

-ji/x^/x-i u>H& 

2- (l- ws;^) t!^Ui?>-4— r;w x^;i/ (2R) -2- 

( (1R) -3, 3-^7;W*n5/^n^>^;W -2-kHD^>-2-7x 
-;Wx* /X-h • 7 . 0 g ©jgttzK 5 0ml»«S, iSHB+fflK^ 

P^h^7-f- CODS-AQ 120-S50 (YMCti) 3 -hfclRWU 
1. 0My>®27jC&l^HJ*7-Mcj§$3 0 0ml, 0. 2MU>i?3 00m 

1 3 0 0ml £MB#8ELfc&, xb^tKO7^>/7jc=l/9J:0 

2- (l- (^5 J^)V) \Z*Vi?>-4 — jjk) X^;i/ (2R) -2- 
( (1R) -3, 3-y7MaS/^Q^>^) -2-bFn^y-2-7x 

2 _ (!_ tfS./*^)V) tf^U5?>-4— OM x^;p (2R) -2- 
( (1R) -3, 3-^7MDvi'D^>^W -2-tHo^>-2-7x 
-^yx-h—iil7 5mg0ffl*fizK2mli&«&, j£ffi*JB£##*P 
Vh7*57^~ [ODS-AQ 12 0-S50 (YMCittt ] ±KRHU 
0. 2M7^;]^l^hU "7A7Ki&?£6 0m 1 , 7VM*||«6 0mK Si 
?K 1 0 0 m 1 fcJB**bfcfc» fh-7tHD77 >/tK= 1 / 4 «t 0 SBft&tt 

£g%til 5 5 

2^- (1- Ka_/2W]^) hX'Jy>-4-^JV) X^;l/ (2R) -2- 
( (1R) -3, 3-y7Mny7P^>^) -2- kHP^ry-2- (4 

-^□P7x^) x^/x— ) — m 

2- (k°^U> J >-4--r;l/) X3\>W (2R) - 2- ( (1R) - 3, 3- 
^7;^DVi7 0^>^;l/) -2-kKP+y-2- (4-7PP7x^W X 
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1 H — NMR (CD 3 OD, <5ppm) : 1. 10-2. 23 (13H, m) , 
2. 89-3. 30 (3H, m), 3. 70-3. 80 (1H, m), 3. 90 
5 -4. 00 (1H, m) , 4. 16-4. 30 (2H, m) , 7. 35-7. 4 
0 (2H, m), 7. 58-7. 63 (2H, m) , 7. 81 (1H, brs) 
ESI -MS (m/e, (C 21 H 27 C 1 F 2 N 2 0 3 + H) + ilt) :42 9 

mmms 6 

2- (1- (-TS/*5W tf^U> ? >-4— f;i/) Xg^t/ (2R) -2- 
10 ( (1R) -3, 3-^7;i/^-Pv^P^>^;i/) -2-hh'D^>-2- (4 

2- (tr^u^>-4— r;w x^;p (2r) -2- ( (ir) -3, 3- 

y*7MD^n^>5 1 JI/) -2-tHD^y-2- (4-7'Ot7x-;W X 

15 te^««<tLT#rc 0 

'H-NMR (CD3OD, <5ppm) : 1. 12-2. 24 (1 3H, m) , 
2. 90-3. 03 (1H, m), 3. 16-3. 28 (2H, m), 3. 70 
-3. 81 (1H, m), 3. 90-4. 01 (1H, m) , 4. 16-4. 3 
0 (2H, m) , 7. 54 (4H, brs) , 7. 81 (1H, s) 

20 ESI -MS (m/e, (C 2: H 27 B r F 2 N 2 0 3 + H) + £LT) : 4 7 3, 
4 7 5 

3- (1- (-T5 7;<5P;V) tf^U v>- 4 — i )V) TWdJl (2R) -2 
- ( (1R) -3, 3-y7May^D^>5 1 ^) -2-fcKP^y-2-7 

25 x ~;i/x^ yx-| jggfea 

3- (tf^U^>-4— f;l/) ^Pb?;P (2R) -2- ( (1R) -3, 3 
- $?7)V*n5/i? U^y^-)V) - 2 - 1 KD^>- 2 -7i"JH^ y X- h £ 
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X H — NMR (CDgOD, fippm) : 0. 8 5-2. 3 0 (1 5H, m) , 
2 . 99-3. 4 4 (3H, m) , 3. 71-4. 01 ( 2 H, m) , 4. 16 
(2H, t, J = 6 . 3 H z ) , 7 . 23-7. 65 ( 5 H, m) , 7. 83 (1 
H, s) 

5 ESI-MS (m/e, (C 22 H 30 F 2 N 2 O 3 + H) + tVX) : 409 

mmm5 8 

(1— 2, 3, 6-xh7bHPfcfU^>-4-^;i/) ;* 
^)l> (2R) -2- ( (1R) -3, 3-y7MPy^D^>^) - 2 - 
h K Q^>- 2-7 x-Jl/X^ /X-h- Hfig& 
10 1, 2, 3, 6-Th7kFot'J^>-4-^JW^ <2R)-2-((l 
R) -3, Z-ityfrjrUi/trwOJ-fr) -2-kFD^y-2-7x-JH 

^;x- h^fflv^T, n^4 8 tmmo^m^mhxmm^m^mmv. 

X H— NMR (CD 3 OD, fippm) : 1. 5 0-2. 2 6 <8H, m) , 3. 

15 15-3. 39 (1H, m), 3. 64 (2H, t, J = 6. 0Hz), 3. 9 
5 (2Hx5/7, brs), 4. 12 (2Hx2/7, brs), 4. 54- 
4. 71 (2H, m) , 5. 65 (1Hx5/7, brs) , 5. 68-5. 7 
3 (1Hx2/7, m) , 7. 2 3-7. 4 7 (3H, m) , 7. 54-7. 7 
3 (2H, m) , 7. 59 (1Hx5/7, s) , 7. 97 (1Hx2/7, s) 

20 ESI-MS (m/e, (C 20 H 24 F 2 N 2 O 3 + H) + tLT) : 3 7 9. 
MMM5 9 

(4-bHP^>-l- tL^ZMM tf^U> ? >-4— j)V) (2 
R) .-2- ( (1R) -3, 3-^7MPy^D^>^) -2-hKD^> 

- 2 -7x~;i/x^yx-h - HfcifrB 

25 (4-t Ho^vtf^Ux>-4— f;W (2R) -2- ( (1R) 

-3, 3-y7Mo^DW;i/) -2-hFn+y-2-7 xXJl/X^ / 

1 H — NMR (CD 3 OD, fippm) : 1. 10-2. 3 0 (1 OH, m) , 
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3. 0 0-3. 5 0 (3H, m) , 3. 5 0-3. 3. 9 0 (3H, m) , 3. 
90-4. 11 (2H, m) , 7. 23-7. 46 (3H, m) , 7. 58-7. 
76 (2H, m) , 7. 85 (1H, d, J = 4. 6Hz) 
ESI-MS (m/e, (C 20 H 26 F 2 N 2 0 4 + H) + tVX) :397 

5 mmm 6 0 

(1R) -1- (1- (-T5/^;i/) tf^U^>-4 — i)V) X^)V (2 
R) -2- ( (1R) -3, 3-^y)V^a->i7U^>^M -2-hFP^-> 

- 2 -7x-;i/x^yx- h ; -jftjfett 

(1R) -1- (t°^U^>-4— f/W X^;U (2R) -2- ( (1R) 
10 -3, Z-zf7)V*Ui'>7U<y^)V) -2-kh*D^>-2-7i-JH^/ 

1 H — NMR (CDjOD, 5ppm) : 0. 8 0-1. 40 (6H, m) , 1. 
54-2. 30 (1 0 H, m) , 2. 90-3. 15 (1H, m) , 3. 60- 
15 4. 0 2 (2H, m) , 4. 7 0-5. 0 5 (1H, m) , 7. 2 2-7. 4 6 
(3H, m), 7. 50-7. 70 (2H, m) , 7. 72-7. 85 (1H, 
m) 

ESI-MS (m/e, (C 21 H 28 F 2 N 2 0 3 + H) + LLT) : 395 
H»!|6 1 

20 2- (1 - (-f$/^^) -4-bf^'J vXUx» X9-)l (2R) -2 

- ( (1R) -3, z-Vyfrjruj/Zu^yj-fy) -2-hFo^>-2-7 

xxjux^ ;x-h- 

2- (4-k^iJ^iJf» X^;W (2R) -2- ( ( 1 R) -3, 3- 
VPJV-^U-yfpu^y^M - 2-hHD+y- 2 -7i-iH3' 7 X— 

*H — NMR (CD 3 OD, 5ppm) : 1. 5 0-2. 5 3 (1 2H, m) , 
3. 0 0- 3. 6 5 (5H, m) , 4. 6 2-4. 7 7 (2H, m) , 5. 49 
-5. 60 (1H, m), 7. 22-7. 42 (3H, ra) , 7. 54-7. 6 
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6 (2H, m) , 7. 92 (1H, d, J = 5. 5Hz) 

ESI-MS (m/e, (C 21 H 26 F 2 N 2 0 3 + H) + tlT) : 393 
»16 2 

2- (l-f$/^fJl/-l, 2, 3, 6-xh7bh*Ptf U>*>-4-- W) 
5 X^;P (2R) -2- ( (1R) -3, 3-y7MDy^P^;V) -2 

2- (1, 2, 3, 6-rh5kHPlf'J^>-4-'fJW X^;P (2R) 
-2- ( (1R) -3, $-*?7)VHru*/9U<\>?'M -2-hFo+y-2 
-7xx;i/X^7X-h^ViT, H»J4 8 i|^0^MIlyTi» 
10 »£SfcU »tfiBH*2:bTft&. 

X H — NMR (CD 3 OD, <5ppm) : 1. 5 2-2. 48 (1 0H, m) , 
3. 10-3. 29 (1H, m) , 3. 46-3. 92 (4H, m) , 4. 19 
-4. 40 (2H, m) , 5. 20 (1H, brs), 7. 23-7. 42 (3 
H, m) , 7. 54-7. 64 (2H, m) , 7. 8 5-8. 0 0 ( 1 H, m) 
15 ESI-MS (m/e, (C 21 H 26 F 2 N 2 0 3 +H) + ilt) : 393 

mmm6 3 

2- (4- (-r$y^;w) *£2k < 2R > -2- ( (ir) 

-3, 3-^7MDy^o^>^V) - 2 - h Fn^y- 2 - 7 xx;i/X^ 7 
X- h ; Hffl^ 

20 2-MUVS3&fr (2R) -2- ( (1R) -3, 3-y7MOy^ 

woz-M -2-kHD^^-2-7xx;wx^yx-h^viT, mmm4 

1 H— NMR (CD 3 OD, 5ppm) : 1. 5 4-2. 3 0 (6H, m) , 2. 
38-2. 60 (4H, m) , 2. 65 (2H, t, J = 6. 0Hz) , 3. 1 
25 4-3. 5 0 (5H, m) , 4. 2 0-4. 42 (2H, m) , 7. 22-7. 
42 (3H, m) , 7. 58-7. 70 (2H, m) 7. 83 (1H, s) 

ES I -MS (m/e, (C 20 H 27 F 2 N 3 O 3 + H) + <hLT) : 396 

mnm 6 4 

( (3R) -1- (JAZM^l tf^U^>-3-^;v) (2R) 
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-2- ( (1R) -3, Z-zyy)V^Uiy^u^y^-)V) -2-fch'D^y-2 

(3R) -t?^Uv>-3--f;M3^ (2R) -2- ( (1R) -3, 3 
- y7Mo^^ D ^>^;P) -2-th* o 2-7 x ~ ;Px^ / x- h £ 

*H— NMR (CD 3 OD, <5 p pm) : 1. 20-2. 28 (1 1H, m) , 
2. 80-3. 38 (3H, m), 3. 60-3. 80 (1H, m) , 3. 80 
-4. 24 (3H, m) , 7. 2 4-7. 4 5 (3H, m) , 7. 55-7. 6 
10 5 (2H, m) , 7. 6 5- 7. 9 4 (1H, m) 

ESI-MS (ra/e, (C 20 H 26 F 2 N 2 O 3 + H) + tlt) : 381 

mmw 6 5 

2- ( (3S) -1- (-TS7^5F^) kX>Jy>-3-^^) JL?)V (2 
R) -2- ( (1R) -3, 3-y7MDy^D^>^) 
15 - 2 -7xZ^;X- h ; — jggfcjS 

2- ( (3S) -tf^'J^>-3— X5P;]/ (2R) -2- ( (1R) 

-3, 3-v7;^ai/^D^>^;W - 2 - fc: K n*>>- 2 - 7xx;i/x^ / 

x-h£/8vvT, mmm4 s trnm^rnxmrnvx^mit^^mmL, m& 
mvtmmtvxmco 

20 1 H — NMR (CD 3 OD, 5 p pm) :0. 80-2. 25 (13 H, m) , 
2. 70-3. 12 (2H, m) , 3. 18-3. 40 (1H, m), 3. 50 
-3. 92 (2H, m) , 4. 13-4. 35 (2H, m) , 7. 22-7. 4 
0 (3H, m) , 7. 5 4-7. 9 0 (3H, m) 
ESI-MS (m/e, (C 21 H 28 F 2 N 2 0 3 + H) + tbX) :39 5 

25 H»J 6 6 

2- ( (3R) -1- ^^/^)V) fcT^U3?>-3— fJlO X5P;i/ (2 
R) -2- ( (1R) -3, Z-W)V^Ujy^U^yj-)V) 

- 2 - 7 xx;i/x^ yx-1 ^fejfe 

2- ( (3R) -fcWJ5?>-3— OW X^;l/ (2R) -2- ( (1R) 
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-3, 3-^y)V^rU^^7U^>^)V) - + 2 -7x~;Ux^/ 

1 H — NMR (CD 3 OD, dppm) : 1. 10-2. 2 5 (13H, m) , 
5 2. 70-3. 12 (2H, m) , 3. 18-3. 40 (1H, m) , 3. 51 
-3. 90 (2H, m) , 4. 15-4. 32 (2H, m) , 7. 22-7. 4 
0 (3H, m) , 7. 5 6-7. 9 0 (3H, m) 

ESI-MS (m/e, (C 20 H 26 F 2 N 2 O 3 + H) + tLX) :381 

mmm 6 7 

10 (3S) -1- (-T5 7^» bfP'J^^- 3— TJP (2R) -2 - ( (1 
R) -3, Z-V>7)Vjrnis9u^>^)\,) -2-bHP^>-2-7xZJH 

(3S) -HD>Jy>-3-^ (2R) -2- ( (1R) -3, 3-^7 

□ 1/ 9 d ^ >^;io - 2 - k kd+v- 2 - 7i^;n^;x- h^fflux, 

fto 

1 H — NMR (CD 3 OD, 6 ppm) : 1. 0 5-2. 2 7 (1 1H, m) , 
3. 00-3. 45 (3H, m) , 3. 66-3. 82 (1H, m) , 3. 89 
-4. 18 (3H, m) , 7. 21-7. 44 (3H, m) , 7. 53-7. 6 
20 4 (2H, m) , 7. 8 1 (1H, s) 

ESI-MS (m/e, (C 21 H 28 F 2 N 2 0 3 + H) + LL>X) : 3'9 5 

(3R) - 1- (-i^/^^M h?PUy>-3—f;P (2R) - 2- ( (1 
R) -3, Z-V7)\s-%U*s2u^y?-M -2-hFD»y-2-7x^I 
25 g/X-h 

(3R) -enU5?>-3— (2R) -2- ( (1R) -3, 3-^7 
;i/tDy^D^>^)-2 - 1 h'D^y- 2 -7xX;ioc^7 X- h£ffiWT> 
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>H-NMR (CD3OD, <5ppm) : 1. 5 8- 2. 4 3 (8H, m) , 3. 
15--3. 96 (5H, m), 5. 35-5. 55 (1H, m), 7. 24- 
7. 42 (3H, m) , 7. 5 5-7. 6 2 (2H, m) , 7. 9 3, 8. 06 
(1H, 2 * s) 

5 ESI -MS (m/e, (C 18 H 23 F 2 N 2 0 3 + H) + «hbT) :353 

mmm 6 9 

( (3R) -1- bTPU3?>-3— 1 )V) (2R) 
-2- ( (1R) -3, Z-Vy)V^Uzy^U^>^)V) -2-fcKD^v-2 

10 ( (3R) -¥uVi?>-3-<iM (2R) -2- ( (1R) -3, 

*H — NMR (CD 3 OD, <5ppm) : 1. 5 0-2. 2 6 (8H, m) , 2. 
15 5 7-2. 84 (1H, m) , 3. 01-3. 85 (5H, m) , 4. 08-4. 
36 (2H, m) , 7. 2 4-7. 4 0 (3H, m) , 7. 5 6-7. 6 3 (2 
H, m) , 7. 9 2-8. 0 3 (1H, m) 
ES I -MS (m/e, (C 19 H 25 F 2 N 2 0 3 + H) + tLX) :36 7 

mmm7 o 

20 ( (3S) -1- «=i;*^)V) tfP'J^>-3-> Ql) (2R) 
-2 - ( (1R) -3, 3-^7;kfrDv?p^>^;i/) -2-bFDty-2 

- 7 x_;px^ /i-F- -mmm. - 

( (3S) -kfDU^^-S-^^) (2R) -2- ( (1R) -3, 

3-y7MOy^D^> 3^ W -2-t HD+y-2-7x->lH^;i-h 

1 H — NMR (CD3OD, <5ppm) : 1. 5 9-2. 2 8 (8H, m) , 2. 
6 2-2. 8 6 (1H, m) , 3. 0 8-3. 9 0 (5H, m) , 4. 13-4. 
35 (2H, m) , 7. 2 6-7. 4 5 (3H, m) , 7. 5 7-7. 6 6 (2 
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H, m) , 7. 9 3-8. 0 7 (1H, m) 
ESI -MS (m/e, (C 20 H 26 F 2 N 2 O 3 +H) + t LX) : 3 6 7 

2 - ( OS) -l- mss*^*) epus?>-3-> r;» x5pjv (2 

5 R) -2- ( (1R) -3, 3 -&7)V*Ui'9U*>?-)V) 

2- ( (3S) -trnu^>-3— - r;» x^;v- (2R) -2- ( (ir) 
-3, z-vv^uy^u^y^-M -2-tHn^>-2-7x-jn^; 

10 J|M#»H£bTf§£. 

*H— NMR (CD3OD, 6 ppm) : 1. 50-2. 2 7 (1 1H, m) , 
2. 8 9-3. 3 0 (3H, m) , 3. 40-3. 8 3 (2H, m) , 4. 1 7 
-4. 25 (2H, m) , 7. 25-7. 4 0 (3H, m) , 7. 57-7. 6 

6 (2H, m) , 7. 9 2, 7. 9 8 (1H, 2*s) 

15 ESI -MS im/e, (C 20 H 26 F 2 N 2 O 3 +H) + tVX) : 381 

mmm 7 2 

2- ( (3R) -1- 0QV2i±jk) tfDU^>-3— fjk) x ^ (2 
R) -2- ( (1R) -3, 3-^7;^n$/^p^>^;p) -2-hHo^-> 
- 2 - 7 xx;px^ y x- h • -mm^ 

20 2- ( (3R) -fcfDU^>-3— i)Vi X&)V (2R) -2- ( (1R) 

-3, z--jy)V^ruy^u^y^)V) -2 -t Kd^^- 2 -7x^x^7 

J H-NMR (CD 3 OD, <5 p pm) : 1. 50-2. 28 (11 H, m), 
25 2.8 8-3. 84 (5H, ra) , 4. 13-4. 28 (2H, m) , 7. 24 
-7. 41 (3H, m) , 7. 57-7. 64 (2H, m) , 7. 88, 7. 9 

7 (1H, 2 * s) 

ESI -MS (m/e, (C 20 H 26 F 2 N 2 O 3 +H) + tlt) :38 1 

#mi 3 
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( (2R) -1- «$/^^) HDUv ? >-2— j)V) *?)V (2R) 
-2- ( (1R) -3, Z-Vyil-XUz/ZU^yj-lV) -2-fcKD^>-2 

( (2R) -tfDU^>-2— fJW ;*5P;U (2R) -2- ( (1R) -3, 
5 3-5>7;M*P5'£n«*>3 t ;W - 2 - k KD+y- 2-7x-;i/X^/i- h 

*H — NMR (CD 3 OD, <5ppm) : 1. 5 7- 2. 2 3 (1 0H, m) , 
3. 14-3. 43 (3H. m) , 4. 15-4. 26 (2H, m), 4. 31 
10 -4. 39 (1H, m), 7. 28-7. 42 (3H, m) , 7. 54-7. 5 
9 (2H, m) , 7. 9 3 (1H, s) 

ESI -MS (m/e, (C 19 H 2S F 2 N 2 0 3 + H) + tVX) : 36 7 
H»J 7 4 

1- r&z^>-3—i)V (2R) -2- ( (1R) -3, 

15 3-y7MD^n^>^) - 2 -h KD^y-2-7i-JI/I^yi- 

7-£^5?>-3— (2R) -2- ( (1R) -3, 3-y7MD^ 
U^>^)V) - 2 - 1 FD^y - 2 -7i-M^;x-h^^T ( £%0!I4 

8 tmmo^xmmvx^^m^mmv. m&mvtmmtLxmc. 

20 1 H — NMR (CD3OD, <5ppm) : 1. 5 5-2. 2 5 (6H, m) , 3. 

17-3. 29 (1H, m) , 4. 10-4. 20 (1H, m), 4. 33-4. 

4 0 (1H, m) , 4. 5 5-4. 6 5 ( 1 H, m) , 4. 7 2-4. 8 1 (1 

H, m) , 5. 3 2- 5. 4 0 (1H, m) , 7. 2 6-7. 4 1 (3H, m) , 

7. 58-7. 64 (2H, m) , 7. 89 (1H, s) 
25 ESI-MS (m/e, (C 17 H 20 F 2 N 2 O 3 + H) + tLX) :339 

$mm 5 

(1- <sj 5 7gfj£>— 3^QP) (2R) - 2- ( (1 

R) -3, 3-^7;^Pv^g^>^) -2-bKn4 : y-2-7xxj|/X 
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Tttity-Z-' OV*?)V (2R) -2- ( ( 1 R) -3, 3-y7M 
Uz/S7UK>^)V) -2-t t i D+y-2-7ir^yi"h^^T, II 
J6094 8 tR*©^j^lTSfflft^SMl/,j|fij|llttWil/T#&. 
J H-NMR (CD 3 OD, fippra) : 1. 6 0-2. 2 6 (6H, m) , 3. 
5 10-3. 36 (2H, m) , 3. 77-3. 96 (1H, m), 3. 99-4. 
16 (1H, m) , 4. 17-4. 48 (4H, m) , 7. 2 5-7. 43 (3 
H, m) , 7. 5 5-7. 6 6 (2H, m) , 7. 6 9, 7. 7 2 (1H, 2* 
s) 

ESI -MS (m/e, (C 18 H 23 F 2 N 2 0 3 + H) + £LT) : 353 
10 MMW 7 6 

2- (l- us/tf-M 7^> ? >-3— ovo xg\>k (2R) -2- 

( (1R) -3, 3 -^y)^U^^7U^>^)V) -2-hKD^-2-7x 

2- (7i2?3^>- 3 —OlO X^;V (2R) -2- ( (1R) -3, 3- 
15 -Jy)V-tU-y^U^>9-)V) -2-bFo^y-2-7x^X^;i-h^ 

wr, ^»J4 8 tmmo^m^mvxMit^^mML. moment 

1 H — NMR (CD 3 OD, Sppm) : 1. 5 5-2. 2 5 (8H, m) , 2. 
71-2. 8 7 (1H, m) , 3. 14-3. 30 (1H, m) , 3. 84-3. 
20 9 2 (1H, m) , 3. 9 7-4. 0 7 (1H, m) , 4. 13-4. 28 (3 
H, m) , 4. 3 2-4. 4 2 (1H, m) , 7. 2 6-7. 3 9 (3H, m) , 
7. 5 6-7. 6 3 (2H, m) , 7. 74 (1H, brs) 
ESI -MS (m/e, (C 19 H 24 F 2 N 2 0 3 + H) + tVX) :367 

mmm7 7 

25 (3aR, 6aS) -2- (JJJJ^JV) ^^bHP^P^ (c) 
tfa-;i/-5— ()V (2R) -2- ( (1R) -3, 3-^7MD^P^ 

y?-)V) - 2-bh , P^^-2-7x^jvx^;x- h- '—mkm. 

(3 aR, 6 aS)-t7^kFPy^O^(c)tfD-;l/-5-f;V (2 
R) -2- ( (1R) -3, 3-'77MPy^P^>f;W -2-kFo*-> 
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1 H— NMR (CDjOD, fippm) : 1. 5 0-2. 40 (1 0H, m) , 

2. 78-3. 40 (5H, m), 3. 58-3. 73 (1H, m), 3. 79 
5 -3. 90 (1H, m). 5. 16-5. 38 (1H, m), 7. 24-7. 4 

0 (3H, m) , 7. 5 0-7. 6 3 (2H, m) , 7. 80 (1H, d, J = 
18. 9Hz) 

ESI -MS (m/e, (C 2l H 26 F 2 N 2 0 3 + H) + tlT) : 3 9 3. 
»78 

10 1, 3-trans-3 - ((-f$;^^) 7$/) (2R) 
-2- ( (1R) -3, Z-VyMui/ZUiy^V) -2-fc:FP^'>-2 

1, 3 - t r ans-3-7$y->i7D» (2R) -2- ( (1 R) - 

3, z-V7)\>3rui/>7u^y^)V) -2 - k Hd^>- 2 - 7x-^;i 

1 H — NMR (CD 3 OD, fippm) : 1. 51-2. 22 (6H, m) , 2. 
35-2. 62 (4H, m), 3. 10-3. 40 (1H, m), 4. 13-4. 
35 (1H, m), 5. 00-5. 21 (1H, m) , 7. 20-7. 40 (3 
20 H, m) , 7. 5 0-7. 6 5 (2H, m) , 7. 7 0-7. 8 8 (1H, m) 

ESI -MS (m/e, (C 18 H 22 F 2 N 2 0 3 + H) + tLX) : 353 

mmm 7 9 

1, 4-trans-4- ( (-fS/^JI/) 7$7) ^D^yJk (2 
R) - 2- ( (ir) -3, 3-py)V^a^^n^y^)V) -2-kh'D^-> 

25 -2-7i-j^yx-i — mm$L 

1. 4 - t r ans-4-75;^D^>;V (2R) -2- ( (1 R) 
-3, 3->?7;i/^-n^P^>^) - 2-th*D+y-2-7i-JI/X^y 
X-h£#Wr, ^»J4 8^TO©77^TMLT^H{b;^%^l3iiL, 
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X H-NMR (CD3OD, (5ppm) : 1. 0 0-2. 28 (m, 15 H), 
3. 0 0-3. 7 0 (m, 3 H) , 4. 6 6-5. 0 7 (m, 1 H) , 7. 2 2 
-7. 43 (m, 3H) , 7. 5 5-7. 6 8 (m, 2H) , 7. 74 (d, J 
= 0. 8Hz, 1HX7/10), 7. 92 (s, lHxl/7), 8. 02 (s, 
5 1HX2/10) 

ESI -MS (m/e, (C 20 H 26 F 2 N 2 O 3 + H) + £LT) :38 1 

mmm s o 

1, 4-c i s-4- ( (lAZ2i£jk) '>^P^v^ (2R) 

-2 - ( (1R) -3, 3-y7Ma^D^>fjV) -2-fcFD^>-2 
10 - 7x^jj/Xg 7 X- h • — 

1, 4-c i s-4-75/^D^>;l' (2R) - 2- ((1R) - 3, 
3 -i?y)\s-*Uis2X3^>?-)V) - 2-tHD+y-2-7i-;H^/X-h 

15 X H— NMR (CD3OD, 5 ppm) : 1. 2 1- 2. 3 6 (1 5H, m) , 
3. 20-3. 40 (1H, m) , 3. 40-3. 70 (1H, br) , 5. 0 
1 ( 1 H, brs), 7. 23-7. 48 ( 3 H, m) , 7. 50-7. 60 (2 
H, m) , 7. 6 0-8. 3 6 (1H, m) 
ESI -MS (m/e, (C 20 H 26 F 2 N 2 O 3 +H) + £LT) : 381 

20 mmm 8 1 

3- ( (-T3-/*5W 757) gagjk (2R) ~2- ( (1R) -3, 
3-^7;l/^P->^P^>^-;i/) -2-kFD^y - 2 -7x~jl/x^7x~ 

3-75/yubf;l/ (2R) -2- ( (1R) - 3, 3 )l*Ui/2 D 
25 ^>3MW -2-hPD^>-2-7i-JH^/I-h*fflW, iM4 8 

1 H — NMR (CD 3 OD, <5ppm) : 1. 5 0-2. 2 6 (8H, m) , 3. 
10-3. 42 (3H, m) , 4. 23 (2H, d, J = 6. 2Hz) , 7. 2 
2-7. 48 (3H, m) , 7. 5 4-7. 9 0 (3H, m) 
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ESI-MS (m/e, (C 17 H 22 F 2 N 2 0 3 +H) + £LT) : 341 

mums 2 

3- ( M*S*?)V) T$Z) 7jE¥2k (2R) -2- ( (1 

R) -3, 3-^7^tDy^P^>^) -2-h h'D^y-2-7xZM 

3- (^^WT^y) yotf;p (2R) -2- ( (ir) -3, 3->>7;i/ 

Jruz/2uo?-)V) -2 - kHD^->-2-7xn;wx^yx-h^^T, 
tc. 

10 'H-NMR (CD3OD, <5ppm) : 1. 55-2. 30 (8H,m), 2. 
9 5 (9/4H, s), 3. 07 (3/4 H, s), 3. 15-3. 50 (3 H, 
m) , 4. 10-4. 34 (2H, m) , 7. 2 5-7. 4 8 (3H, m) , 7. 
56-7. 80 (3H, m) 
ESI-MS (m/e, (C 18 H 24 F 2 N 2 0 3 + H) + £LT) :35 5 

15 mmm 8 3 

4- ( (-rs/*5p;i/) ys7) g^2k (2R) -2- ( (ir) -3, 3 

4-T57 (2R) -2- ( (IR) - 3, 3->?7MDy^D^ 
20 >^)V) - 2 - k HD^i/ - 2 - 7i-;H^yi- KSffiUT, ^Kft4 8 ^ 

'H-NMR (CD 3 OD, fippto) : 1. 17-2. 30 (10H, m) , 
3. 14-3. 40 (3H, m) , 4. 12-4. 26 (2H, m) , 7. 22 
-7. 40 (3H, m) , 7. 55-7. 66 (2H, m) , 7. 75-7. 8 
25 6 (1H, m) 

ES I-MS (m/e, (C 18 H 24 F 2 N 2 0 3 + H) + <hbT) : 355 
l»J 8 4 

(1- (-f57^;i/) tf^Uv>-4— ^5f;p (2r) -2- ( (1 

R) -3, 3 - S?7^D - 4 - 1 F D»'>^ D^>^) 
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-2-7x~;i/x^yx~h • -agfeft 

V*Vi?>-4-<ifr*9-)V (2R) -2- ( (1R) -3, Z-WM 
□ _ 4 _ t |<p^>^n^;i / ) -2-kHO^>-2-7x-JH^;i 

X H-NMR (CD 3 OD, 6ppm) : 1. 10-1. 42 (3H, m) , 1. 
68-1. 92 (4H, m) , 1. 92-2. 10 (2H, m) , 2. 99-3. 
13 (2H, m) , 3. 2 2-3. 48 (1H, m) , 3. 7 0-3. 8 2 (1 
H, m) , 3. 8 9-4. 2 2 (4H, m) , 7. 2 5-7. 4 1 (3H, m) , 
10 7. 56-7. 65 (2H, m) , 7. 75-7. 91 (1H, m) 

ESI-MS (m/e, (C 20 H 26 F 2 N 2 O 4 + H) + tVX) : 3 9 7 

mmms 5 

(l-75>Vbf^U^>-4~ jjlQ 2L£2k (2R> -2- ( (1R) - 
3. 3-^y)V^tU^^U^>^)V) -2-kHD^>-2-7xr:j^;x 

15 - h • =HH 

fc^U5?>-4 — OloWl' (2R) -2- ( (1R) -3, 3-i?yJU* 
Ul/^fU^y^M -2-tHD^>-2-7x-JH^yx-M4mgOi 

ho. 0 2 0miM(c ih-H7 i ;-;v-i-m^ 

=Hf55»«H&S66. 3mgR^vynliMW5>0. 0 08ml§ 

7A^D7h^7-f- mmmu: ^no*M/^^y»;i/=i o/d ic 

TfcfiU ^{b^tll lmgSifiBI#tLT#&. 

*H-NMR (CD 3 OD, 6 ppm) : 1. 0 8-2. 2 2 (1 1H, m) , 
3. 01 (2H, t, J = 13. 57Hz) , 3. 24 (1H, m) , 3. 82 
25 (2H, m) , 4. 02 (1H, dd, J = 6. 12, 10. 9 5Hz) , 4. 
10 (1H, dd, J=6. 12, 10. 95Hz), 7. 31 (3H, m), 
7.6 0 (2H, d, J = 7. 1 0Hz) 

ES I -MS (m/e, (C 20 H 27 F 2 N 3 O 3 + H) + <ihLT) :396 

8 6 
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1 -7Sv7 bT^U v>-4— f)V (2 R) - 2 - ( ( 1 R) - 3 , 3-S? 

tr^Uv J >-4— (2R) -2- ( (1R) -3, 3-^7 )V*Uis? 
5 - 2-fc KD^ri/-2-7x-;i/X^yx-hSrffiV\ HSS#|8 5 

*H — NMR (CD 3 OD, <5ppm) : 1. 61-1. 82 (3H, m) , 1. 
8 2-2. 2 3 (7H, m) , 3. 2 2-3. 5 2 (6H, m) , 5. 08 (1 
H, m), 7. 35 (3H, m), 7. 63 (2H, dd, J = l. 56, 7. 
10 0 5 H z ) 

ESI-MS (m/e, (C 19 H 25 F 2 N 3 0 3 +H) + «!:bT) :3 82 

1, 4, 5, KnfcTU5:^>-5— f )V (2R) -2- ( (1 
R) -3, 3-> ? 7;i/^P'>7P^>^;i/) -2-bh < D^>-2-7x-;PX 

15 ur^^ 

2-^^V^iffc Fa tT >J5> 5 >-5— i )V (2R) -2- ( (1R) 
-3, 3-^7MDy/7U^>f;0 -2-tKD^y-2-7injl/X^/ 
X-M8. 6mg0I^;-JHmlfc 7*--y<y))s%ta%., 7jc^# 
ffl^T> M^JEE{CT6ra^t^ 6 ^^-fe^-f biiilU 1 0% 

20 mm-^^y-;u^D^fc^> ®m*M£W3k?zzt\z£r)&m<t&®i 5. 

4mg*SIU afi@#ilT^c„ 

a H— NMR (CD3OD. dppm) : 1. 5 5-2. 2 0 (9H, m) , 2. 
69 (1H, s) , 3. 2 0-3. 40 (2H, m) , 3. 80 (1H, s) , 
4. 23 (1H, dd, J = 4. 29, 11. 8Hz), 4. 39 (1H, dd, 
25 J = 4. 29, 11. 8Hz) , 7. 36 (3H, m) , 7. 59 (2H, d, 
J = 7. 1 0Hz) , 7. 9 7 (1H, s) 
ES I -MS (m/e, (C 18 H 22 F 2 N 2 0 3 + H) + ttT) :353 
8 8 

(4S)-1, 4, 5, 6-xh^bKDbiU5^>~4— f (2 
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R) -2- ( (1R) -3, Z-i/DVZu^Vu^yj-M -2-bHD^> 
-2-7 xXJl/Xff y X- h • — Wjft 

( ( 4S ) -2-^^V / \^1ttHDtfUS> J >-4— i)V) *<?)V (2 
R) -2- ( (1R) -3, 3-^7May^D^>^) -2-bHD*5/ 

'H-NMR (CDjOD, 5 p pm) : 1. 5 0- 2. 2 2 (9H, m) , 3. 
2 0-3. 4 0 (2H, m) , 4. 11-4. 4 7 (2H, m) , 7. 3 3 (3 
H, m) , 7. 61 (2H, d, J = 7. 1Hz) , 7. 98 (1H, s) 
10 ESI-MS (m/e, (C 18 H 22 F 2 N 2 O s + H) + iUT) :353 

mmm8 9 

(4R) -1, 4, 5, 6-T-b^bFaeU$^>-4-^;W^;i/ (2 
R) _ 2 - ( (ir) -3. 3-y7;^P^P / <>^) -2-bFa^> 

- 2 - 7x^1^ / X- 1 jjftjfi 

15 ( (4R) -2-^*V^WkHPtfU5^>-4— (2 

r) -2- ( (1 R) -3, 3-^7;v^p>'^a^>^;W -2-hHa^5/ 
-2-7xX;WX^yx-hSfflViT, HMj8 7tW«IHTii 

ir-NMR (CD 3 OD, tfppm) : 1. 54-2. 2 6 (6H, m) , 3. 
20 05-3. 75 (5 H, m) , 5. 39-5. 48 ( 1 H, m) , 7. 20-7. 
47 (3H, m) , 7. 5 3-7. 6 9 (2H, m) , 7. 93-8. 18 (1 
H, m) 

ESI-MS (m/e, (C 17 H 20 F 2 N 2 O 3 + H) + thT) :339 

25 &*m 

(2R) -2- ( (1R) -3, 3-y7MD^a^>^) -2-bH 
□^->-2-7xZJM 
(X@D 

(2R, 5R) -2- (t-WW -5- ( (1R) - 3-**V->*n"< 
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>^)V) - 5-7x^-1, 3-yt+y7>-4-t>^(2R, 5R) 
-2- (t-^/W -5- ( (IS) -3-^y^O^>fjl/) -5-7 

x-;i/-i, 3 - s^t+v y>-4 -*><d&j& 

D. if— AyA (Seebach) ZOfife [Tetrahedron, 40 
5 #1 3 1 3-1 3 241 (1 9 8 43?) ] ICfcT^L^ (2R, 5 R) — 2 
- (t-7^;l/) -5-7irjl/-l, 3-yt+V7>-4-t>5 10mg 
©rh7kKD77>20ml -^1r^^;i/U>^hUT5 Hlmlzg», 

U^A^yyptf^T^ H 1. 5M^-tf>^l. 7ml £ 
iTFU 3 0#F B 1iI#U^ y^D^>f;>2 8 5mg©rb7t h*D77 

io >i. 5mi mmzto^ mei. 5 ra^trcc K^^I^X^I/ICT^ 

A^DYh^77^- (&ffl^&:M^>/S£®^7^U==l 5/l~l 0/1) 

^mit^m^n^eni 50mg, 25 4mgm^ntvxmzo 

15 -en^tlcD^ISfi^NMRONOEiO^tfc. 
(Il§2) 

(2R, 5R) -2- (t-T^W -5- ( (1R) -3, 3-y7MD 
^7D^>^;P) -5-7x^-1, Z-VttV^y- 4-*>(D&J& 
(2R, 5R) -2- (t-^)V) -5 - ( (1R) -3-rt*y->7n^ 
20 >^-)V) - 5-7X-J1/-1, 3-v f ^V^>-4-^>2. 8gO^DDJfN 
M3 OmlMl:, *&T, H7^^v f X^;l/7^y5!!tm4. 8 9ml^ 

25 =2 0/1) KT$i83 L^mitS® 2 . 4 g 
CO§3) 

(2R) -2- ( (1R) -3, 3-y7MDy^^>fJ|/) ~2-tF 

- 2 -7irj«0^ 
(2R, 5R) -2- (t-7*5W -5- ( (1R) -3, 3-y7MD 
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i/ZU^y^V) -5-7x-JV-l, 3-S^*V9>-4-*>2. 4gO 
j* # / 3 0 m 1 18III, 1 NX-Witi- h U £ At|c« 10ml £}JD;L> ^fi 

5 «®£&7Kam^*^AT«U M^MJEWSf^^tfC^DSm 
£$Jl. 6 6g£#fc. 
###12 

(2R) _ 2 - ( (1R) - 3, Z-V7)V*Ui/>;u^>^)V) -2-fcH 
P=fr^-2- (4-^PP7x^) gf^ 
10 (1*11) 

(2R, 5R) -2- (t-^W -5- (4-^DD7x^) -1, 3 

(2R ) -2- (4-^nQ7i^) -2-kt i n^yifl6g 
6-1 6 5 6 9 5iem) (D^-y->Wh;l/X> (1 0:1) 440ml» 
15 tf;i;i/T;i'7 i fcV ; 2 3ml > p-h;UX>7;;l/^>^--7|cfD^3 2 6mg^M 

2 ^P^«^bfc. KJ^^Si^X^yHCT^iRU ^«tK^T b U V A 

r>^m\t^m 1 4 g £t#fco 

20 (XS2) 

(2 r) -2- ( (1R) -3, 3-z?7)V*Ui'2aK>?)\>) -2-kF 
D^v-2- (4-?P07i^W BI& 

(2R, 5R) -2- (t-^;W -5- (4-^OD7x^W -1, 3 

25 bfc. 

##0H3 

(2R) -2- ( (1R) -3, 3-y7MD->^P^>^) -2-fcK 
D^y-2- (4-7MP7x^J|/) Bflfe 

(2R) -2- (4-7MP7x^) - 2 -fc KP^BI® («H»¥6- 
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1 6 5 6 9 5I2SD mmm2 tmmnxmzTi&mit&m&MmLtzo 

###14 

(2R) -2- ( (1R) -3, Z-yy^Ui/truO^fr) -2-hF 
(4-7'D ; E7x-;i/) 11 
5 (2R) -2- (^Ot7i^W (W6-16 5 

6 9 5Et) zm\ m%m2 tmm<DfimzTmmik&%)*m]£vrc 0 
##« 

(2R) -2- ( (1R) -3, Z-yyh-Xui/ZwKyj-M -2-hH 
a^->-2- (4-^h^7xZJl/) TO 
10 CDg 1 ) 

(2R) - 2 - / y7xZJl/- 2 - t H D^ytt©^ 

(2R) -2- h*isy*-)l) -2-tHo^yX^/X-h 
(Journal of chemical society, Parkin 
trans 1, 2253-2255 ( 1 9 9 2 4£) fe*fc) 19g©^^/-;i/ 
15 5 0ml mmz, 3 NTK^b^- h U # 50ml ZIBtL. ^f'T 121$ 

•fz>z\t\z&v)imfc&mi i g^#^ 0 

COS 2) 

20 (2R) -2- ( (1R) -3, 3 )^u-y^u^y^-)V> -2-hH 

P^v-2- (4-* h+y7x-;W TO©£/£ 

(2R) -2- F+y7xXjW - 2 - fc: b*o^>TO£fflV>T, ###1 

###j6 

25 (2R) -2- ( (1R) - 3, 3 -V7)V*Ui/>7 U^>^)V) -2-hF 
□ ^->-2- (2-^DD7x-J|/) TO 

(2R) -2- ( (1R) -3, 3-y7MDy^P^>^l/) -2-tH 
P^v-2- (2-^DD7x"jW TO (4WF6-1 6 5 6 9 5fE*fc) 
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(2R) - 2- ( (1R) -3, s--Jy)l^ra~>^u^>^)V) -2-bK 
D^v-2- (2, 4-y7^D7x-;i/) 

ocgi) 

5 (2R) -2- (2, 4-y7MD7xnjW -2-kFn^vX 

T. 5^+F'7£<Z>77?£ [ J o u r n a 1 of chemical soci 
ety, Parkin trans 1, 2 2 5 3-2 2 5 5 (1 9 9 2^)] 
(D^m&ft^tcc 2- (2, 4-y7M07i^W - 2 - k FP^S^ . 

io 9 g © v-f v tr;i/x-x;i/ 2 0 m 1 mmtz. mwt t?x;i/ 2 0 m 1 s«u a- 
if ak 2 g ^skit 1 3 Bmmwvrzo mmttv-t vim\z.xmk 

7 7 4- (»ttl»ii: ^W>~^*1f>/f1^X5P;l/=2/l) fcTlffSSU 
15 (XS2) 

(2R) -2 - ( (1R) - 3, 3-^7Moy^P^>?JP) -2-fcF 
P^v-2- (2, 4-^7M07x"JW B^©^ 

(2R) - 2- (2, 4-5^7MD7i^W -2-kI«P^>R»W. 

##011 5 ti^aicD^fcTMfls'a-ttssKfibfc. 

20 ###1 8 

(2R) -2- ( (1R) - 3, 3-y7MPy^a^>^) -2-fcK 

(2R) -2- (1. 3-^>y^+y-;i/-5-^;p) -2-tFo+y 
mm (#^¥6 - 1 6 5 6 9 5ta*o ###1 2 ti^«©^*fcT«sft 

25 &%}*m&LtCo 
##0<J9 

(2R) -2- ( (1R) -z-yMu-y^u^y^M -2-bFD^y 
crsi) 
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(2R, 5R) -2- (t-^;W -5- ( (1R) -3-kh'D+y>>^ 

t^HilWc (2R, 5R) -2- (t-^;W -5- ( (1R) 
-3-^Vy^D^>fJW -5-7i-Jt/-l, 3-VttV7>-4-* 
5 >16 9mg0^^;-^2ramit. tK&T, jfrSMfctftf*}- h U £A 7 1 
m g £Jn*_. Hfi&fcT 3 0 ftfflWZLtz. SJKtt^^X^^X-xJPfcT^R 

mm 2) 

10 (2R) -2- ( (1R) -Z-y)V^U-yz/i7U^y^-)V) -2-kHD+ 

v- 2 - 7 

(2R, 5R) -2- (t-7^;i/) -5- ( (1R) 
U1>?)V) -5-7x^-1, 3-mV7>-4-^>$fflk ###1 

15 ##0H 1 0 

(2R) -2- ( (IS) -3-7MDy^D^>5 1 Jl/) -2-bh , D^-> 
-2- (4-^nn7x-Jl/) g^M 

&#m2~mit (2R, 5R) -2- (t-^;P) -5- ( (IS) -3- 
ttV-stu^yj-M -5 - (4-^DD7x-jW -1, 3-yt+77> 
20 -4-*>£ffitr^ ##^9«tPI«©^fcTMIk^*SBgLfc. 
#^J1 1 

(2R) -2- ( (1 R, 4R) -3, 3-y7Mo-4-l:FD^»^ 
(Xgl) 

25 (4R) -4- ( (2R, 4 R) -2- (t-^;i/) -5-^V-4-7 

x— ;i/-i, 3 -> > ^v^>-4— f;W - 1 -v^d^>7 u -;p 

h0 (3R) -3- ( (2R, 4R) -2- (t-:/^;W -5-^+V-4 

-7x-;i/-i, 3-^y5>-4-^;W - l ~->^a^>v--jv y-fc 
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(2R, 5R) -2 - (t-7*^;i/) - 5- ( ( 1 R) 
yj-)V) -5-7Z-JV-1, 3-mV7>-4-t>18 5mg0Mt' 
-JHmliSl:, P- h;Vx>7.;^>m • -TK^Dtll Omg^iD^., 1 2B# 

5 ?h^77^- iW: ^*lJ->~^*l7->/gEi!X:P;l/= 1 5/1) £T 
iib. SSMMfr&fcl 8 4mg£2ft£%©^£#i£LT#fco 
(IS 2) 

(2R, 5R) -2- (t-^;V) -5- ( (1R, 3 R) -3-kKo* 

y- 4 i/fu^y^ji) -5-^x-;i/-i, 3-v^y^>-4- 
10 ^->©^ 

(4R) -4- ( (2R, 4R) -2- ( t -^)V) -5-^V~4-y 
3-v^V^>-4— OV) - 1 -^>^n^>xx;i/ r-fex- 
hi 6 9mgOT-feh-h'j;PS:^7j<(2 : 1) 7. 5ml»,N-^^ 
;i/*U>-^->H8 0mg,W2%4m^X5'7A7K^0. 2ml^0t: 

^A^O^h^^- (^tBM : >~AW>/StXf Jl/= 2/ 
1 ) £T)WiSlL^Iift£tl 3 2 m g *M&®fot bT#7c 0 
20 (Xg3) 

(1R, 4R) -4- ( (2R, 4R) -2- (t-^JV) -5-^V~ 
4-7I-JV-1, 3-^^V^>-4— r;l/) -2-^Vy^n^>^l/ 

(2R, 5R) -2- (t-^;W -5- ( (1R, 3 R) -3-fcKD* 
25 is-A-ttVisZU^y^fy) -5-7x^-1, 3 - v:*+V ^ >- 4 - 
t>3 2mg©t:'J^>lralgIII 1 iMO. 5ml^SD^ SMfCT 1 

yil^D"7h^77^- (Kieselgel™60F 254 , Art574 
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4 Wl^ttS) . ^□D^A/'7-feh>=2 0/1) KTffiffiU 
(284) 

(2R) -2- ( (1R, 4R) -3, 3-y7MP-4-tFD^yy^ 
5 P^>^) -2-tFO^y- 2-7xZ«t(D^ 

283T?»& (1R, 4R) -4- ( (2R, 4R) -2- it-77)V) - 
5-t^V-4-7i-J!/-l, 3-?t+V5>-4->f;W -2-:**V-> 

io 1 2 

tf^u> ? >-4— r;i/ (2R) - ( (i r) -3, 3-^^;^Pf>^p^ 
>gjk) -2-hh-D^y-2-7x-j|/X^yx- h 

(281) 

4-tHD^y- 1 - t -^h^^*;i/sj?— ;nf^u^>o^ 
15 4-k h*n^->tf^U^>l 0 g ©^DD*jVA3 o Omimi:*^- 
t -77)Vz?% -jfrM h 2 0 g 3K&»CT 2 B&W*#b&. 

tt» Lfc. »«£«EE«*-r<5 - £ 0 mmfc&M 1 8 g 
(282) 

20 t-7?)V 4- ( (2R) -2- ( (1R) -3, 3-y7MDy^O^ 
>7)V) -2-t FD+y-2-7iz;|/X^y-fW» xl^fcKnbry 
5?>-l (2H) -#;i/#*vw-h 

(2R) -2- ( (1R) -3, 3-5?7MDy^D^>fjW -2-kH 
D+y-2-7i^Hll 2 SmgO^^fMMT^ F3ml»«[fc, * 

25 ;i/^-;i/i?-r^^/-;P8 img*un^> 3o»Lm 4-tHo+y 

- 1 - t - 7 V *S/#;i/#-;i/fc? ^ Uy>12 1mg, RtfeMSfltf- h'J^Al 
OmgSrM&Jn*., HK3 0#Wift#l : &. E^&RKx^fcTft&U tK> 
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tx^= 3 / 1 ) \zxmm hmmik&vo nimg 

(X@3) 

kX'Jy>-4-fJI/ (2R) - ( (1R) -3, 3-i?y)V3rU~/?n* 
>^;W -2-kFo^>-2-7x-Jl/X^;x-h©^ 
5 4- ( (2R) - 2- ( (1R) -3, 3-y7Mny^D^ 

- 2 - 1 Ho^y- 2 -7iXJH^y>f fh7kHntf»J 
S?>-1 (2H) -*M+yl/-M 6 2mgSl 0%IS-^^y-;i/5m 
lfcWSU 12IWim »UE&»JBE«*bfc. SS^*TMU ^ 

1 3 

k!^U>?>-4 — TJM^ (2R) - ( (1R) -3, Z-^^Ul/ 
15 ^q^>5P;i/) -2-kFQ^>-2-7xXJH^/l- h 
(XS1) 

20 COM2) 

N - t - 7 h^~>^;i/fc;w- 4 - tf^ u 9 s-frotefc 

N- t h^'^^^HV^f >lx^5 1 6mg©fh7k H 
□ 77>3 Omlllll, *#T, 7Km'fbU^ t 7A7;i/5x:^A2 0 OmgSrjP 

4 1 4mgS#fc. 
CDS 3) 

tf^Ui^^-4— OloWI/ (2R) - ( (1R) -3, Z-¥V)\s'*Ui/ 
^7U^y^)V) - 2 -t HD^->- 2 -7xXjH^;i- 
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n- t -^h^^;i/fc;i/-4-tf^'j )i&m^T. 

1 4 

2- (tf^Uv>-4— r;i/) x5f;p (2R) - ( (ir) -3. 3-3*7 
5 ;M-o a^>^) — 2 — h H o^->- 2-7x-M^;i- h 

t-7*9Ml/ 4- (2-Xh^>-2-t^yi?'Jr» ^h^tHDtfU 
S?>-1 (2H) 

6 0 %M&7km4ki- h U "7 A 9 . 1 gOrh7kh'n77>2 0 Om 1 aSHftfc, 
10 *#T> ^ifMX^Sfll^SS. Oml^iTU 2 0^@m 
1 - t -7*h^>-7j;^-;i/-4-tr^'J K>3 1. 4 gOfh7k HD77> 

500ml mmzmru mumzx4 oftmm&htc. Kmtftwm^Mz 

15 ^T^>Cl<h^cfcDSM^#l3 3. 5g£#fc. 
(I® 2) 

t-7*^ 4- (2-Xh^->-2-^VX^;p) xh^fcFotrUv?> 

-1 (2H) -7j;i/^->u-ho-a-^ 

t-T*^ 4- (2-Xh4 1 '>-2-^+VX^U7 :i » T^h^kHPtfU 
20 ^>-l ( 2 H) - AM^ 1/- h 3 5 5 m g ^ ; - JH 0 m 1 i^ll, 
1 0%/^v^7A-^M^5 Omg^jp^, 3^£E©7jcm#H^CT, 1 3 TO 

mwistc. ®m*M3k%L. ®n*Mi£%ik?z>zt\z£. vomits® 3 3 4mg 

(IS 3 ) 

25 t-7*^;i/ 4- (2-tKo^>i^;Wfh7th , Pk , 'Jy>-l (2H) 
- # ;^^-> ^- b <7>&££ 

t-7*3VP 4- (2-lh+y-2-^VIf;l/) ^h^bKotf'Jv> 
-1 (2H) -*M+yl/-h2 6 3rag0fh7th'D77>l 5ml^I 
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(IS 4) 

2- (tr^u v ? >- 4 — r^) x^;i/ (2R) - ( (ir) -3, 3-/7 

5 MUisZU^y^fy) -2-kFD^y-2-7x-^;i-hOM 

t-^;V 4- T-h?fcKnlfU5>>-l (2H) 
1 5 

10 3- (k°^Uv>-4— f Ji/) ^ahfjk < 2R ) "2- ( (1R) ~ 3, 3 
-^7Ma->^ D^>fJV) - 2 - b HD^y- 2 -7x ^/X-b 

(Xgl) 

t-y^;V 4- (3-lh+y-3-W7'DWW xh^kKotf'J v 
>-l (2H) -*;^yl/-hO^ 
15 t-^;V 4- (3-Xh+y-3-^77°07"- 1 fh7t 
HDtfU^>-l (2H) I/- h (WO 9 5 0 1 3 3 6£tt) 1. 

0g(DX^y-;i/2 OmlMl:. 1 0%/^> ? ^A-Rijl$$£3 0 0mg£Jt! 

« £ t fc<fc t) 3M«fr&« 7 0 0 m g 
20 (X§2) 

t-^P 4- (3-kPD*'>/*nK^) xh9fcHDtfU^>-l (2 

H) -%)Vtf**/U'-h<D'&J& 

t-?^)], 4- (3-l^y-3-^V7*D^) rh7kHDlfiJ^ 
>-l (2H) -#;M?*v'l'-hSffitoT, 4XS3 fcH«©>&ttfc 

25 T£S<fc£«&Si6L&. 
(XS3) 

t-^;V 4- (3-kHD^>^ntf;W xh^kFotfU> ? >-l (2 

h) -j3)vx*zsu-h*m*T, &mmi 2ig2Ri;3t»»Ti 



WO 02/04402 



PCT/JP01/05987 



#%0U 6 

1, 2, 3, HDtfUv>-4— t)V*3-)V (2R)-2-((l 
R) -3, Z-Vyfr^Ui/ZWO^M -2-hh'D^y-2-7x-;i/I 

5 t-Zf^)V 4- (kHD^y^fJW -3, 6-ytKDk°'Jy>-l (2 
H) -%)Vtf*i'V-h (WO 9 8 0 6 7 2 OfBfc) ^ffll^T, ##^J12X@ 

##0U 7 

2- U-tf^'Jv^'jT^) Xgjj/ (2R) -2- ( (1R) -3, 3- 
10 zS7)VJrai'{7 U^>^)V) - 2-kKD^y- 2-7xZJl/X^/l- h 

t-7^)V 4- (2-kHP^>'X^Ux»7 : -h^k:KokfUv ? >- 1 (2 
H) (W09 9 4 0 0 7 OfBifc) £/B^T, ##fiJl2X@ 

#=t0U 8 

15 2- (1, 2, 3, 6-^h^bHPk°Uv>-4— fJl/) x^;V (2R) 
-2- ( (1R) -3, 3-iS7JV*nz/t7U^>^)V) -2-fcFP^>-2 

t-7^)V 4- (2-kKD^ylfjV) -3, 6 -5?k Hd t?U 5?>- 1 
(2H) I/- h (W09 8 0 6 7 2 0|2m) £fflV>T, ##^J12 

20 X@ 2 Rtf 3 £f^©7^KT^ft£tj£$mL£. 
1 9 

(3R) -k?^'Ji?>-3 — j)V^)V (2R) -2- ( (1R) -3, 3 
-yyfr-Xui/tru^yj-M -2-bFa^y-2-7i-j|/i^;i-h 
t-y?;i/ (3R) -3- (tKD^pWW rh7tHDk'Jy>-l 
25 (2H) (Te t r ah e d r on Asymmetry, 

3#, 1 0491 (1992^) mm) zm^T, ###11 2nm2x.zfi3tm 

##002 0 

2- ( (3R) -tf^U> ? >-3— f;V) X5Sfr (2R) -2- ( (1R) 
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-3, 3-y7MPv^D^>^) -2-kFD^>-2-7x-JH^y 
X-h 

cngn 

t-7^)l (3R) -3- (2-Xh*->-2-:*3r7l5W rh7tH 
5 Dtf'j$?>-1 (2H) -XJltf^i/V-hV&ffc 

X3MW 2- ( (3R) -tf^Uv>-3-<;i/) L- (+) - 

•7>x;PM 0-5 0 8 3 2 1|B«) 1. 15g©yW>2 0ml 

fcjftfc, i^- t-^-^-^-h7 8 0mg^l 0%»'J^ 
mm 0 m 1 ilfltfCT 3 0#f B 1M#Lfc. KJftm^X^l/X-^WC 

io t$#wu mm&m.7k\zT$i&%;> 

JM£U S^b-&tF9 8 5mg£#7c. 
COS 2) 

t-7?)V (3R) -3- (2-hHD+yX5 : JW xh^tHotf»Jv> 

-l (2H) -#;i/^>w-h<z>£/& 

15 t-^;P (3R) -3 - (2-Xh+y-2-t^yx^) fh^tF 
DtfU^>-l (2H) -*J^yl/-M4 3mgOfh7tKD77>5 
ml^C, Xfif?* 7K^(tU^ , 7A:r;i^x'7A3 OrngSM, KM&fcT 

2 0#fflit#bfc. SMfcIith'J^- i o*fln|&§in*., i2TOIS^ 

LTir^-f h^jibfco J8«ftS«JBE®*'r*C.i:tC«J:>3SjSft'&*l 1 8mg£ 
20 #7t„ 

(IS 3) 

2- ( (3R) -lMUS»-3— OW X^;i/ (2R) -2- ( (1R) 
-3, 3-y7Mu-sZU^>?-)V) -2 -t:HP^v-2-7xx;i/X^/ 

X-h0-&^ 

25 t-^P (3R) -3- (2-kHD^X^;W xh7kKDtrU> 5 > 

-l (2H) -7j;i/^vi/-h^ffl^T, &%mi 2xn2Rtf3tmm<D% 
&&m i 

2- ( (3S) - bf^'J 3 — f JV) X^;P (2R) -2- ( (1R) 
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-3, 3-y7MD^D^>^) -2-hHD^^-2-7x-;PX^/ 
X-h 

X^;U 2- ( (3S) - tf^U>?>- 3 — i)V> D- (-) - 

^y?)vm. mm¥ 10-508321 mo zm^x. ###j2 0 tmmo)^ 
###12 2 

(3R) -tfPUS?>-3— OP (2R) -2- ( (1R) -3, 3-^7 
MDy^ >^;0 -2-bKD^>-2- 7x-;i/X^ / X- h 

t (3 R) - 3 - h KD+y b'D Uy>- 1 -M#+yl/- h (S 

10 yn. Commun. , 1 5i, 5 8 7M ( 1 9 8 5^) mm) £/8^T, 
W 1 2 IS 2 Rtf 3 iHfii©^fc:TiJjS^4»S»igbfc. 
#^fd2 3 

(3S) -b?PU>>>-3 — (2R) -2- ( (1R) -3, 3-^7 
;t/^-P'>^D^>5 1 ;l/) - 2 - 1: H D^y- 2 - 7 x-M^ / 1~ h 
15 (3S)-3-kHn^iytrPU> J >-i-^;^^viV-h(s 
yn. Commun. , 1 5#, 5 8 7H ( 1 9 8 5^) gBffi) ## 
#1 1 2 IS 2 Xtf 3 t fcT3fja-fk:^Sfijibfe. 
###|2 4 

(3R) hfP'JS?>-3— (2R) -2- ( (1 R) -3, 3- 
20 v7;k^P5>?P^>^) -2-hFD^>- 2-7x-J^ yx- S 

t-y^P (3R) -3- (kKD+y^^W kf P U 5>>- 1 -%)Vtf*r 
isU-h (JP 9 6-1 0 7 3 64fS«D £/BV>T, ##0H 1 2 IS 2 Rtf 3 £ 

2 5 

25 (3S) -bfPU^>-3— OkgtgjP (2R) -2- ( (1R) -3, 3 
-y7MPy^D^>^l/) - 2-hKD^y- 2 -7x-J^ yx- h 
t-ttfr (3S) -3- (kFD+^f;M tfpu s»- 1 -#;p#* 

->l^-h (J P 9 6- 1 0 7 3 6 4 S3*) £/BV>T, ##0>J 1 2 IS 2 3 £ 
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###12 6 

2- ( (3S) -h°DU^>-3— tft) XT-fr (2R) -2- ( (1R) 
-3. 3 -?7fr*Uz/!7Ul>?)V) -2-bKD^>-2-7x-W; 
X-h 
5 OM 1 ) 

2- (3S) -5-xh£V-l- ( (1R) - l-7x"JH5 1 JW 
tfD U5»- 3 — T^T-feT—h©^ 

(4R) -4- (kHD^^^^) -1- ((1R) -l-7i-Mf;W 
\ZW5?>-2-*> (He t e r o c y c 1 e s, 5 1#, 24 6 3-2 47 
10 0 (1 9 9 943) lOOmg0^nD^A2mli$[C, bVX^)V7S.> 
0. 0 7 5mlR^jt:^^>X;l/^x;l/0. 041ml£jD;L> MK:T2I$ 

^e.nfcMOD^^^UX;!/^^^ K 2m 1 »F*fc, ->7>fl:t h U *7A4 9m 

f:Ms« 2 m i rjiu 2o^wjp«ai«Ei/m 7k*m&mkhtco 
mmzi o%tt-^^y-^5m 1 sjba, sti 2^»^^i>fc^ $ 

20 ^DD*;;i/AT»mbfe. mmm%m*ffimi-hvvj*'vm%LVfc&, mm 
<£«£E»s*r szit mmit^ 9 0 m g £#fco 

(XS2) 

2- ( (3S) -1- ( (1R) -l-7x^xf;W HDU^>-3-^f;W 

25 2- (3S) -5-^V-l- ( (1R) -l-7x-JPX^) 

kfpiJ> > >-3— f;P7-fex— h 9 0mg©Th7t:Kn77>2mlW:> 
}R}$T> 7K*ftU^ , 7A7;l/$^ , 7A2 5rag»L 2H5fHiO&fi8fcU&. R 

0t(»hU7A • 1 07KfD#r^5n^, 4 sfrrmnvxt?^ bZMLtc 
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;i/7a>0. 0 6 0m IRxmMgmo. 0 4 0ml$M, SfifcT5NfM& 

5 * * / -;W= 10/1) fcTlif » LSikt* 6 4 m g 
(IS 3) 

t-^;i^ (3S) -3- (2- (7ir^;V^'» x^;P) MW)=J>- 

i -#;M^>u-h©£/& 

2- ( (3S) -1- ( (1R) -l-7x-jHfiW lfDUS?>-3— f 
10 ;V) X9^1/ 7tr-h6 4mg0^3';-^5ral», *»7^A 
- 6 4 m g afi 3 ^BE©7Km^ffl^T> 2 1 B#fl8«# t £. R^ft 

^fc, t 7 8mgM>'JxW5>0. 0 

3 5mlSrJn^, MfcT3B#|BHt#Ufc. EJ^£*DD#;WAfcT#RU 

3^/'vHf->=2/l) f:TiSL«^3 4mg£f#fc, 
(Ig4) 

t-^;|/ (3S) -3- tfD'J> ? >- i-*;u 

20 aM^U— h©-&jfc 

t-^;p (3S) -3- (2-7-t?;u^vx5 i ;W ifous?>-i- 

25 S®(fr&4& 2 9 m g *mco 
(Ig5) 

2- ( (3S) -fcfD'J v^-3— f;W X5";P (2R) -2- ( (1R) 
-3, Z-VyfrXUz/Zu^yj-iV) -2-kHP+y-2-7iZjH^; 
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t-ttJV OS) - 3- (2-kHn^>x5 t ;W k°DU> ? >- 1 -ft)V 

MMVit. 
##0 J 2 7 

5 2- ( (3R) -b*PU5*>-3— ffl) Xgjj/ (2R) -2- ( (1R) 
-3, 3-y7Jl/tD'>^D^>fJl/) -2-bHP^->-2-7xx;UX^y 
X-h 

(4S) -4- (kh'D^^^W -1- ( (1R) -l-7xn;px^jW 
tfp U ¥y- 2 -*>&^V5T, 2 6 t^0^fcT^jSfl:^«»S«ig 

10 Ufc. 

##0iJ2 8 

(2R) -fcfPUv^-2— T;M^ (2R) -2- ( (1R) -3, 3 
-\?7)\s*U-s?7U<y^)\,) -2-bHD^>-2-7x^X^;i-h 
t-^;P (2R) -2- (kFD+^^W tfDU^>- i-#;w^ 

#5*09 2 9 

7^^>-3— i)V (2R) -2- ( (1R) -3, Z--J7h^UjyQ 
p_g>£ik) -2-bFn^>-2-7xrj|/i^yx-h 
20 t-y^;P 3 - 1 Fo+i>7t'? : y>- 1 -AM+y I/- h (WO 9 7 4 
2 1 8 9fflfD £/B^T, ##051 2Ii2S^3 t|Sli0^l:T«^ 

0J 3 0 

7-g^>-3-^f;M^;P (2R) -2- ( (1R) -3, 3-z?7)l* 
25 p p^>^;U) -2-bHP^y-2 - 7x n ;px^ 7 X- h 

t-73-)V 3 — (kHD+y^^;W 7if3^>— 1 — ^UW^^Pv'l''— h (E 
ur. J. Med. Chem. , 3 4#, 363-380 (1999^))^ 

##0)J 3 1 
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2- (7if^v>- 3-> UV) X^JP (2R) -2- ( (1R) -3, 3- 
yy)\,-*ui/>7U^>3-)l) -2-bh'D^y-2-7x^|/X^;i-h 

\-7?-)V 3- (2-bHD^^x5 1 ;w TM^jy- 1 

h (WO 9 4 12 18 lfBfc) SffiV>T\ ###11 2I@2R^3tl^a©^ 
5 KTM^t^SitLfco 
###| 3 2 

3- X>H-8-7-tfH->^D [3. 2. 1] 3 — T>>U (2R) - 
2- ( (1R) -3, 3-^7;ktD'>#P^>5^) -2-bHD^>-2- 

10 t-^;i/ 3-x>H-3-hHP^'>-8-7ifk*v^P [3. 2. 1] 
t^^>-8-*J^yl^-h (Drug Metab. Dispos. , 2 
Om, 596-602 (199 2^) ) £/B^T> # #0»J 1 2I12R^3 

###|3 3 

15 3-7-tftf'>^P [3. 3. 1] Jjr- 9— r;P (2R) -2- ( (1R) 
-3, 3--jy)V^U-y^7U^>^)V) -2-bHD^y-2-7xZ^y 
x-h 

9-kHD^>- 3-71r*t:^P [3. 3. 1] Jj~>-Z- 
ijM+yV-N^lV^T, ###11 21M2-BOSZ tnm<D^mzX^Mit^ 
20 «§&£L£. 
###I 3 4 

3-X^rV-8-7-tfe~>^P [3. 2. 1] 3— f;M^;i/ (2 
R) -2- ( (1R) -3, 3->*:7;i/^P->^P^>^;l>) -2-tKP^v 
-2-7xX;|/X^/X-h 
25 (I@l) 

3-X^V-8-^>>?;U-8-7it'e>'^P [3. 2. 1] ^-^^>-3- 

8-^>v;P-8-7it*h*->^P [3. 2. 1] ^^-3-t>3 32mg 
©y^^yX^>9mlMC, O'CHTh^MW V~>7*-h 5 5 0 
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mg, X^y— ;i/0. 2 5ml U >7A t -7>^v F *«KfcbD A&ft, 

5 TffSS L&mit&to 2 3 6 m g ZWc, 
(X@2) 

3-X^V-8-^>v;P-8-71flf~>i7D [3. 2. 1] 

y- 3 

8-^>^>-8-71ft*'>i7a [3. 2. 1] 3-#;i/#x hj 

10 ;p 2 3 6mg^IIt 3 m 1 \Z®MU 1 2 KFPfljPjR^SJUfc^ #£i*EE8* 

vtco %<E>titzmk*i o%im-*9;-Mz®Bu 2mmmmmffivrz. 

15 tX^=l/D fcT*»UMfc&*2 2 5mg*»fc. 
COM 3) 

(3-X^rV-8-^>^;P-8-Tlftf^D [3. 2. l]^^-3- 
-fJI/) (2R) -2 - ( (1R) - 3, Z -z?y frXU^truOT-M 

-2-tFP^^-2-7x^Jl/X^;i-hO^ 
20 *3\>U 3-X^V-8-^>> f ;l/-8-7lfk*>'^D [3. 2. 1] 

>- 3 -^M^vV- h £/B WX. ##0J 1 3 X© 2 Rtf|*« 1 2 XS 2 t 

(XS4) 

3-X+V-8-71fb*->^n [3. 2. 1] 3--f;M^ (2 

25 R) -2- ( (1R) -3, Z-V7)V^U-yifU^y^)V) -2-fcFO*~> 

(3-X^V-8-^>vJl/-8-7tfk'^n [3. 2. l]tf#*-3- 
(2R) - 2- ( (1R) - 3, 3-^7;P*D^P^>5 1 ;W 
-2-tHD+i/-2-7xx;H^/X-F8 2mgG>^^7— ;i/5m 1 
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2mmmtvfz. K^m^t?^ hm®i,tc&. m^m&^u mmit&m 

5 5mg$ffc. 

3 5 

5 (3aR, 6aS)-^^hHa->^a^>^(c)b'D-;|/-5— i)V (2 
R) -2- ( (1R) -3, 3-y7;i/tn^D^>fJl/) -2-fcKa^ 
-2-7x-J^/X- h 

t-^;P (3aR, 6aS) -5-h^D^yA^t^Py^D^>^ 
[c] fcfO-;U-2 (1H) -*;i/^>-l/-h (W09 8 0 6 7 2 OfBS) £ 

###y 3 6 

2, 4-c i s - 2-er:;|/h!^U> ? >-4— fjj/ (2R) -2- ( (1 R) 
-3, Z-Vy)\f*u-s>7U^yj-)V) -2-bFD^y- 2 -7xXjl/X^7 
x-h 

15 t-y^;P 2, 4-c i s-4-kh*n^>-2-k*-;i/T-b5kKnt!U 
5?>-l (2H) -tlM^V-y^m^X. ##0U 2Ig2MF3 

##00 3 7 

(4-bh'D^y^'Jy>-4- OP) (2R) - ( (1R) -3, 

20 3-^7MDy^n^ -2-bPn^>-2-7 x^jPXg / X - h 
0011) 

t-^;P 4-^^^>xh7tHotrU> ? >-'l (2H) -Xfrtf^sV 

^b^^I/hU^x^l/^X^-^AD 8 6mg©fh7tHD77>2 Om 
25 lMHKfc, *«rF, 1. 6 3M n-T'WI'U^V^D-^MIl . 8 7m 

tbfcft, t-^;i/ 4-^+Vxh7kh*ntfUv>-l (2H) 
3^>l/-h5 0 OmgOf h7hh*D77>5mlM^TU HSfgfcT 1 
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(M2) 

5 t-^)V 4-tHo^y-4- (kHD^f;W fb7tHPfcf'J'>* 
>-i (2H) -#;u#^>i/-h©£/£ 

t-73\>W 4->^V>xh^th*ntfU^>-l (2H) -%)ltf*z/U 
-h98mg©T-h7kHd7^>-7K (1 : 1) 2mli§fc N-;WI/ ^ 
;V*U>-**~>F8 8mg, Rtf2%Bg®Ht*7^A0. lml ^"CKX 

io tax, ®umizT2mrmwvtz. Kfam\zmwmti~hv?&*to^ sic 30 

(IS 3) 

(4-kHn*5/K^U^>-4— f;W (2R) - ( (1R) -3, 

t-^;V 4-kHD^>-4- (kHD^^W xh^kHntfU^ 
>-l (2H) -^M^W-f^ffi^ ##J12Ig2^3«OJ 

m\zxmm^^nmvtzo 

20 ###J 3 8 

(1R) -l-fc!^U^>-4— <;PX^;V (2R) - 2- ( (1R) -3, 
(I@l) 

t-^5=-;i/ 4- ( (IS) -l-kHa^^x^W) x h?t KntfU 
25 -1 (2H) -#;P#*vl/-h£>-&$ 

(R) _ (+) - a -* ; ?)\'-4-&)i?>*?y-)Vl 0 3mgCD2%^m 
-/^/-Jl/6ml^fl- MlbS^l Omg£ttJ*.> 4^/£©7K*^ffl^.T. 
iSCTl. 5^K«#U^„ MiiWA M£ffi®*U 
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5 6mg£#fco 
(162) 

t-y^;i/ 4- ((IS) -l-th'D^xfJW xh^t:Kntru^> 
-1 (2H) -jJJUtflrisls-h&m^ ##m 2Ig2Rtf3£Hfll03riS 

10 3 9 

2-^7S?/X^ (2R) -2- ( (1R) -3, 3-y7MD->^ 

t-^;p 4- (2-t KD^r^l^W T-h^tHDtf^>?>-l (2H) 
-*;MS*S'l'--h*fflK ##0»J1 2I@2R(DC3t^fil©^fcTMYb'& 
15 4&S«Bfibfc. 
###|4 0 

2- y$;x^ (2R) -2- ( (ir) -3, 3-i?:7;M-n->^p^ 
>^;i/) -2-bHo^->-2-7x-;i/x^yx"h 

20 #3 £H«©3fftlCTMfc£«*»fil/&. 
###J4 1 

3- ysyypif;p (2R) -2- ( (1R) -3, 3-> ? 7;^P->^P 
^>5^JI/) -2-bKD^>-2-7xX^;x-h 

t-y?;i/ 3 - 1 H 0+y7"D lfM-/U - h ^ffl^ ##^J12X@2 
25 Rtf 3 fcW*©#»fcT«Hfl^*ttftl,&. 
##0J4 2 

3- (^^7$/) ^Ptf;W (2R) -2- ( (1R) -3, 3->?7;P 
:frP'>^P^>^;iQ -2-bh'P^y-2-7i-JH^yx-h 
(Igl) 
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3- K>v;i/T5 7) 7Dtr;i/ (2R) -2- ( (ir) -3, 3-^7 

Mny^ u^y^-)V) -2-hFD^>-2-7 i-JH^ / x- b ©&)& 
3-75y7°abf;i/ (2R) -2- ( (1R) -3, 3 -y'7WD v7 P 
-2-t h'D4y-2-7iZJH^yi- h8 7mg©7^y-;i/ 
5 ^t^>XT;V^t F 3 5mg&£iBK:TiJD*.» PHB&ICT 3 o^mmwhrc 

10 ^S^#J^#feo 

(X@2) 

3- (^y^)V (tWW 75/) 7°Ptf7> (2R) -2- ( (1R) -3, 
Z-V7)\,itu:y>7U03-)V) -2-t Fo+y-2-7x-jH^;i-h 
©£•/& 

15 3- K>S?;KT5/) 7°Ptf;i/ (2R) -2- ( (1R) -3, 3—77 
MDy^D^^W - 2-t h*n^>-2-7i^H^;x-M:MU. 

^« i x@ i tmrno^mizT^m^m^mmLrc 
urns) 

3- (tWI/75/) 7ot!;i/ (2R) -2- ( (1R) -3, 
20 tDy^D^>?JP) - 2 -kHn^v-2 -7xx;l/X^/X-h©^ 

3- (^>>W (tWW 75/) 7DtTJl/ (2R) -2- ( (1R) - 3, 

3 - y7MU vZU^y^V) -2 - 1 h*P*>— 2 -7xXJVX^/X- h 

4 img0^^;-jV2mii$i;, imitn? k>-®Mm&i 0mg£iD 

25 £MJBE®3c b , m&teG®} 3 2 m g 

##0iJ4 3 

4- 75./7 > 3 1 Jl/ (2R) -2- ( (1R) -3, 3-^7JVtD^D^ 
>5^;i/) -2-bFn^y- 2 - 7xxjt/X^/x— h 

t -7^;V 4-kHa^>7'fM-A7-h§l^ ##^J12X@25. 
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#5t0H4 

1, 4 - t r ans-4-7S7y^D / \4 : ^ (2R) -2- ( (1R) 
-3, Z-i>7)V*Ui/2U03-)V) -2-h Ka^v-2-7x-Jl/X^7 
5 X-h 

t-^JP N- (trans-4-kFD^>yi'nA4 : yJW 
h (WO 9 4 2 4 0 9 3fB*£) ###J 1 2Ig2^3 iW^O^rttfc 

##0H 5 

10 1, 4-ci s -4-75/'>»P^>^ (2R)-2-((lR)-3, 

3 :i22ik±giig p^>^;1/) - 2 - n Kd^->- 2 -7x-ji/x^;x- h 

t-^;P N-(c i s - 4 - 1 H P^yy^ D^yJV) *-A7- b (W 
09424093 £JBV\ 1 2 Ig 2 3 £ ^©^TiSfefcT^jB 

15 ###|4 6 

1, 3 - t r ans-3-7$;y^D^ (2R) -2- ( (1R) - 
3, Z--jy)^ui/>7U^yj-)V) -2-bFP^y-2-7x^x^;i 
-h 

t-^/P N- ( t r a n s - 3 - 1 KD+yy^7 D^;W h 
20 (WO 9 4 2 4 0 9 3 fRWO ##f<I 12Ig2 2fctf'3 tRfcO^fcT 

###14 7 

1, 3-cis -3-7S/yj7D^ (2 R) - 2 - ( (1 R) - 3, 
3 -y7MDy^ u^y^M - 2 -b Ijp^z 2 -7xx;i/X^/x- h 
25 t-^ N- (cis-3-tHD^yy^P^W #-A*-h (W 
09424093 K ###J 1 2 IS 2 Rtf 3 <£: IpJ&O^&KITM 

##0N 8 

(IS, 4S) -4-7$/-2-'>^ D^>f-^ (2R) -2- ( (1 
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R) -3, 3-Z?7)V*U5'9U'*>7')V) -2-bHD^>-2-7x^X 

t-7*5-)V N— ((IS, 4S) -4-tHn^y-2-y^n^>T^JW 
^j-A7-h(Journal of me d i c i n a 1 c h em i s t r y, 
5 3 51, 3 1 9 6 (1 9 9 259 flBfD ##0U 2Ig203^i 

#^^4 9 

(1R, 3R) -3-y$7^n^>^;V (2R) -2- ( (1R) -3, 
3 -v^M-Qy^ a^>^) - 2 — b h'D^y- 2 -7i-J^yx- h 
10 (XS 1 ) 

t--79-)V (1R, 3R) -3- ( (2R) -2 - ( (1R) -3, 3-5> 
7;i/^-P^>^P^>^» - 2 - h KD+y- 2 - 7xr;H^/^M^» 
y^n^>f;i/- l -*;p5j?^$/^-h©'&jEig 

###J4 8T#fc t -7^)V (1R, 3R)-3-((2R)-2-((l 
15 R) -3, z-*?7j\,*Uz/9u*>?M -2-kh*D+y-2-7xr;H 

^/-oi^^v) - 2 - y^n 1 -*;^yi/-h 6 6mg©^ 

jHft;£tJ2 8mg«. 
20 (IS 2 ) 

(1R, 3R) - 3 -7Syy^a^>fJV (2R) -2- ( (1R) -3, 
3 - a 5^ □ ^ >^JW -2-tFn^>-2-7x n;i/X^ yx-h 

t-^;V (1R, 3R) -3- ( (2R) -2- ( (1R) -3, 3-v 5 
25 7;^a^n^>^;W -2-fcHD+y-2-7xn;H^7'fJl/t^) 
->^D^>^>- 1 -#;i/#*vl/-h£fflV\ ##0U 2X^3<hl^il07jffi 

##0|J 5 0 

tf^Uy>-4-^TJl/ (2R) - ( (1R) -3, Z-?7)V*Ui/9U* 



WO 02/04402 PCT/JP01/05987 

109 

yj-)V) -2-bHD^y-2- (4-7;l/t07x3;V) x^/x-h 

(2R) - 2- ( (1R) -3, Z-Vyfy-Xu^/ZU^y^JV) -2-tK 
(4-7MD7x-;W BH&£fflV>. ###1 1 2 IS 2 &tf3 £ 
Hli07j^tT^m^^jib/co 
5 ###1 5 1 

tf^U> ? >-4--1 , ;i/ (2R) - ( (1R) -3, 3->?7J^Px^D^ 
>?)V) -2-kKD^>-2- (4-^DD7x-^) X^yx-h 

(2R) -2- ( (1R) -3, 3-^7Wny^D^>fjW -2-tH 

10 . «0^fcT^*fr&»£fi36bfc. 
5 2 

< (2R) - ( (1R) -3, 3-^7;p^a^P^ 
-2-hFP^y-2- (4-7~Dt7xrj|/) x^yx-h 
(2R) -2- ( (1R) -3, 3-y7Jl'tDy^D^>5 : ;W -2-fcF 
15 U*y-2- (4-7"D€7x-jP) B»*fflV\ m^mi 2XU2RZS3 tm 

###J 5 3 

M^yyy-A-^fy (2R) - ( (ir) -3, z-v^^uy^u^ 

yj-)V) -2-bHD^y-2- (2, 4-v?7MD7x-;P) X^/X-h 

20 (2R) -2- ( (ir) -3, 3-i>yy\/^uy^u^yj-)V) -2-tH 

P^i>-2- (2, 4-77MD7X-JW fflS&fcffl^ ###J 1 2 IS 2 K. 
#3 tEI«0^flsfcT«H^«*aBftb>t. 
###J5 4 

^■Jy>-4-^ (2R) - ( (IR) -3, 3-^7;^P->^P^ 
25 y?-M -2-hHP^v-2- (2-^DD7x^) x.#/x-h 

(2R) -2- ( (IR) -3, Z-V7MU*/&w\yj-W) -2-fcH 
p^^_ 2 - (2-^DD7x-JW Iltt&llt^ #%^J1 2X@2RZ>*3«fci^ 

##0J5 5 
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tf^Uv>-4— jJV (2R) - ( (1R) -3, 3-y7May^P^ 
y^)V) -2-bHP^>-2- (1, 3-^>V^^rV-;W-5— i)V) X 

(2R) -2- ( (1R) -3, Z-VDVJrU^ZU^y^lV) -2-kF 

5 p4^>- 2 - ( i , 3 -^>7> ? ^v-;v- 5 — <;W sm^fflv^ 1 

2x@2s.^3 tmm<D^m\zxmmit^^nm.vrco 
###1 5 6 

H^'Ji?>-4— (2R) - ( (1R) -3, 3-^7;i/^P^P^ 
>^jl,) -2-bFa^>-2- (4-tfx;V7xx;i/) xff/x-h 

10 (I*§ 1 ) 

t-Zf^)V 4- ( (2R) -2- ( (1R) -3, 3 -^^P^P^ 
y=5-)V) -2-th*n^y-2- (4-h'-JV7x-Jl/) X:?/-f T" 
h^bHDtfU> ? >- 1 (2H) -*;i/^->l/-h©^ 
##^J5 2l?#7ct-^l/ 4- ( (2R) -2- ( (1R) -3, 3-v> 
15 ^;v^-d->^o^>^;W -2-kHn+*>-2- (4-7 , D€7x^V) X^ 
/-r;|/^v) rb7kHnl:iJy>-l (2H) -W/V-M2 5ni 
g(Dyt^>4m 1 ^(CTh!x;Vh U n-7*WVXX0. 10ml, 

fhmh'J7x^W^m2 0mg$M< Ml^Tl 1 O'CfCT 

Slf^= 4 / 1 ) fcT*g»b£gfc£% 9 0 m g 
(IS 2) 

t -^;v 4- ( (2R) -2- ( (1 R) -3, Z-VyfrXu^trU^ 
25 >^;W -2-kHD^y-2- (4 - tfx;i/7xx;i/) x^y-T^^v-) X 
h^kHPfcfU> ? >- 1 (2H) ##0*121© 3 

5 7 

tr^ u^>-4— rjk (2R) - ( (ir) -3, 3-$?7;^p->^p^ 
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yj-M -2-kKD^>-2- (4-XxJW7xXJl/) x^yx-h 
(Igl) 

t-73-)V 4- ( (2R) -2- ( (1 R) -3, 3-y7MDyi?0^ 
>x» -2-tHD*$/-2- (4-X^l/7irjW X^/-f;l/^-» x 
5 h5kHPfcfU> ? >-l (2H) -#;M^>-l/-h<z>&j& 

##^5 6rflfct-^ 4- ( (2R) -2- ( (1R) -3, 3~S> 

y)V^ru^^u^yj-)V) -2 -k Kd*$/-2 - (4 -lfn;i/7xx;U) x* 
S'fJVtti') xh7t:Fntfys>>- 1 (2H) -*M+yl/-h5 0mg 

COS 2) 

t-ttJV 4- ( (2R) -2- ( (1R) -3, 3->?7;^D->^0^ 

y^)V) -2-kh'o^y-2- (4-if;i/7x-jW x^/-r;k3-=^» x 
15 h7kHntfijy>-l (2H) -^l/tf^v^- b£ffl^> tt^l 2IS3 

###J 5 8 

\d^)-jy-4-^)V (2R) - ( (ir) -3, z-yy)V^ruy^u^ 
y^)V) -2-bHo^y-2- (4-^^7x-j0 x^yx-h 

20 (JM 1 ) 

t-^JV 4- ( (2R) -2- ( (1R) -3, 3-y7Jl/tDy^D^ 
>x» -2-kHD^y-2- (4- (kh'o^^) 7i^W x^/ 
-1)l**y) fh7kFnt"'Jy>-l (2H) 
###|5 6T#£ t -?x> 4- ( (2R) -2- ( (1R) -3, 3-v 5 
25 7;i/^D^^O^>x;W -2-kHD^y-2- (4 - fcfX^xX;!/) X^ 
y-T;^^» xh^fcKokfUv^-l (2H) -*K+yk-h6 9mg 
Ofh7k Ho^^>-7K (1 : 1) 2ml mWz. iS3^^xhU^A8 5 
mg, S.^2%Ei?«7;5^A0. 1 m 1 £ O'CtCTJn^., l^gfCT 1 
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iJ>)A10mg» 10»f«tm 7-feh>Sill*.&. 

5 fc. *«E£MfflB*U #£ft£^£#TO^«7n^b^7^- (Ki e 
s e l ge l™6 0F 2 54 . Ar t 5 74 4 > ^U^/lEftx 

urn 2) 

t-??)V 4- ( (2R) -2- ( (1R) -3, 3-y7JWay^D^ 
io >9\>W -2-kHn^>-2- (4- ( (7-k^;i/^v) 7izjW 
X^Z-OV^v) fh7k KDtf'Jv>- 1 (2H) -#;W^>l/-htf)£- 

t-^W 4- ( (2R) -2- ( (1R) -3, 3-^y)V^U^i7U^ 
yj-M -2-khW-2- (4- (kFn^f^) 7i-JW x^7 
15 7-h7tKatTU^>-l (2H) -*M^>l/-h4 2mgO 

i?DD»2ml»> h'JX^;l/75>0. 0 15mK 0 
lml> v^pWKTS/ H'J^>2mg»M, MKT 1 1$ Kft#b&. 

20 - (Ki e s e 1 ge 1™6 0F 2 54 , Ar t 5 744 WI^*fc®D , -MrU" 
>/»»X^= 2 / 1 ) KT^S? L , gBfc&tt 4 2 m g t b 

(IS 3) 

t-7^)V 4- ( (2R) -2- ( (1R) -3, 
25 yJ-)V) -2-tKO^'>-2- (4-^^71^) 2L? / <i JVtt^) X 
h^kHot!U> ? >- 1 (2H) h®£-Jfc 

t -7^;v 4- ( (2R) -2- ( (1R) -3, Z-^yMu^U^ 
>^;W -2-k.HO^>-2- (4- ( (7WJ1/^^) 7z-JP) 

x^y^;i/^*'» T-h7fcFntru5»-i (2H) -*;w#*^v-h4 2 
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7K^na^r> ffi«Ei:ti emmm^vrzo Rj&mtty^ m&u mm 

£MJEEg£U mmitG® 3 7 m g 
COS4) 

5 lf^U> J >-4— r;P (2R) - ( (1R) -3, 3-z?y)Vjrni/Z?WS. 
>^)V) -2-hFD+y-2- (4-^^7x~JW I^;i-h©^ 
t-y*^ 4- ( (2R) -2- ( (1R) -3, 3-^7;i/^DS>^D^ 

h7kHnt°>J^>-l (2H) -*)l#*z/U-h$:m\,\ ##il2Ig3 
10 t^©^fcT^M^#l^^bfco 

5 9 

k!^Uv ? >-4— f;M^ (2R) -2- ( (1R) -3, Z-W)^ 
uytrU^y=f-)V) -2-bh'n^y-2- (4-j?DD7x^) X^/X- 
_h 

15 (2R) -2- ( (1R) -3, 3-y7MDv^D^>^) -2-kH 
o^->-2- (4-^dd7xxjW iHM- t -^h+y*Mr:Jl'-4 

-b o ^u^>*^/-;p£fflv>T, ###11 2za§2&tf3 tmmojjmzxm 

6 o 

20 bf^U> ? >-4— T;M^;i/ (2R) -2- ( (1R) -3, 3-y7M 

ny^u^y^JV) -2-bh , D^y-2- (4-7 , d ; E7x-;0 x^;x- 
_h 

(2R) -2- ( (1R) -3, Z-^-7)\^uy^U^yj-)V) -2-fcF 
U*y-2- (4-7'Ot7x-JW M^N-t-7h+y«XjI/-4 
25 -tf^'J^V^^y-^^ffl^T, ##^J1 2X@2W3<h|Pl^©7ji*fCTS 

6 1 

bf^Uv^-4— (2R) - 2- ( (ir) -3, 3--^7;i/^- 
uypn^y^fr) -2-hKp^v-2- U-e-ji^m-ji/) x^;x- 
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16 O-Cifct-^ 4- ( ( (2R) -2- ( (1R) -3, 3- 

^y)V^-ui/^u^yj-)V) -2-\iYu* 9 s-2- (4-yn^7xzi;W x 
*y-f;v#*>0 ^ww ^h^tKotruv^- 1 (2H) 

6 2 

\>.*>W>-4-'()V*5-)V (2R) -2- ( (1R) -3, 3-y7M 

□ ->^n^>5^) -2-bh'p^y-2- (4-^^;V7xxji/) xff/x- 

Jl 

10 ##^6 lT#fct-^;V 4- ( ( (2R) -2- ( (1R) -3, 3- 

*?7)V*u*sirn*>5-)V) -2-kKa^y-2- (4-tfx;K7xx;» x 
^/>f;^^'» J>WW xb^kKatfUi^-l (2H) -*;W?*5/l/- 

###J 6 3 

15 lf/<iJS?>-4-^;M^ (2R)-2-((lR)-3 . 3-y7M 

□ ^□^>5P;i/) -2-kHn^y-2- (4 -x^Jl/ 7xx;i/) x^yx- 

^6 1T#fct-^ 4- ( ( (2R) -2- ( (1R) -3, 3- 

WMuz/ZwOT-M -2-tHD^>-2- (4-tfx;i/7xx;u) x 
20 9 S 4)1**5') *3-)V) xh^tKot!U5?>-l (2H) 

6 4 

i£^)-jy-4-4)V^^ (2R) -2- ( ( 1R. 4R) -3, 3-5? 
■7 Jl/^- a - 4 - b H □ ^ a ^ >3MV) -2-hHo^y-2- 7 xxjj^x 

25 ^yx-h 

(2R) -2- ( (1R, 4R) -3, 3 -*?7fr*U- 4 - k 
n^>^;W - 2 - t KO*->- 2-7x-JHtW - t -^h*3/*;w# 
-;p_4_^Us;>^^y-;i/*fflVJT, ##0U 2I@2Rtf3 fcH«0# 
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##0116 5 

2- (t:^'J> ? >-4— i)V) XgjP (2R) - ( (1R) -3, 3->>7 
)V^U-y^U^>^)V) -2-bHD^>-2- (4-^DD7x-Jb) x^y 
X-h 

5 (2R) -2- ( (1R) -3, 3-^y)V^U-y^U^yj-)V) -2~tK 
O^v-2- (4-^DD7i-J0 t - 4- (2-th*P^ 

yjL?)V) ^h^hHntf>J^>-l (2H) -^M^vl^l^JSVvr, # 
#fi 1 2I@2 Rtf 3 iNH©^{CTSS<b^<£^l,feo 
###J6 6 

10 2- (fcf^Uv?>-4— X^;i/ (2R) - ( (1R) -3, 

)VtU-y^U^>^-)V) -2-kHD^y-2- (4-7'0 : E7x-;i/) X^7 
x-h 

(2R) -2- ( (1R) -3, 3--jy)V^Uzy^U^y^)V) -2-tK 
□3^-2- (4-7 r nqB^xx;i/) IWfcfttft-:/^;!/ 4- (2-fch*D^ 
15 yj-J-)V) T-h^k Kot!Ui/>- 1 (2H) -;*7;i/#^>I/- F^fflUT, # 

##i 1 2x@2snx3 tmm<D^m\zx^mit^m^mmvtzo 
6 7 

3- X>K-8-T1ffcf'>^D [3. 2. 1] ^-^^-3— T;i/ (2R) - 
2- ( (1R) -3, Z-Vyfr-*ul/ZW\y3-)V) -2-hKP^>-2- 

20 (4-/7pn7 X -;p) x^/x— h 

(2R) -2- ( (ir) -3, z--jy)V^ruy^u^y^)V) -2-bH 

O^v-2- (4-i/DD7i^) Wt-yfjP 3-X>K-3-k 
Kn^->-8-7-tft:v^o [3. 2. 1] 3-^>- 8 -fDV^yV- h£ 

25 ##0d 6 8 

3-X>K-8-7-tftf^D [3. 2. 13 ^^-3— < )V (2R) - 
2- ( (1R) -3, 3--yyjV^Uzyi7U^y^JV) -2-k Kn^>-2- 
(4-7'a : &7x-ji/) x^yx-h 

(2R) -2- ( (IR) -3, 3-y7MOy^D^>^) -2-tH 
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P*v-2- (4-ynt7i-JW ft^t-^JI/ 3 -X>K-3 -h 
Hn*^-8-Tlflf^D [3. 2. 1] 8 -^M^^-h* 

fflivr, I 2 Ig 2 Rtf3 t RKO^SfcTSIBft^ft SUibft. 

###16 9 

5 3-X>H-8-7ifb:->^P [3. 2. 1] ^^-3— (2R) - 
2- ( (1R) -3, 3-^7MD'>»D^>^) -2-kh'D^>-2- 
(2, 4-^7Mn7xrjP) x^yx-h 

(2R) - 2- ( (1R) -3, 3-y7Mn^n^>?;W -2-fcF 
□ ^>-2- (2, 4-'77JWD7i^)SSWt-7"5 1 Jl/ 3-X>F 
io -3-bKo*v-8-71ft:5^n [3. 2. l] *99>- 8 

' Iz-hSfflUT, ##W12X5g2Rt;3tl^fil<D^K:T^fi^*»*»36U 

(3R) -tfD'J v>-3— r;i/ (2R) -2- ( (1R) -3, 3-^7 
15 )\,itUi/>7UO^)\>) -2-hHP^>-2- (4-t7;^P7xx;i/) X^ 

/x-h 

(2R) -2- ( (1R) -3, Z-VyMu^U^y^-M -2-kK 
P=H>-2- (4-7MD7i-;V)Mtft-7^ (3R) -3-fc 
Ho^>fD«J^>- 1-M^yWheW, ###J1 2Ig203 

20 traao^atfcTSJH^i&sfijtbfc. 

#%f!l7 1 

(3R) -tfPUv>-3— T;P (2R) -2- ( (1R) -3, 
MD->^D^>fJk) -2-fcFP^>- 2- (4-^DD7x^) X^7 
x-h 

25 (2R) -2- ( (1R) -3, 3 -V7 )V*Uz/>? U1>?M -2-kH 
P+5/-2- (4-^OD7x^) SWt-^ (3R) - 3-kF 

#*W7 2 
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(3R) -fcf P'Jy>-3- i)V (2R) -2- ( (1R) -3, 3->>7 
MDy^D^>^) -2-hHD^>-2- (4-^n^E7x-;i/) x^y 
x-h 

(2R) -2- ( (1R) -3, 3-y7MDyi7D^>fjI/) -2-tH 
5 O^ix-2- (4-^0^71^) m&BiJSt-73-)V (3R) -3-th* 
P^i/tfO'J> f >-l-*;i/^->l/-h ; &ffl^T, #^^J1 2ZDg2M*3<h 

###J7 3 

(3R) -enu> ? >-3— r;p (2r) -2- ( (ir) -3, 3-^7 

10 ;i/^-nv^P^>^;i/) -2-kHD^y-2- (4-/f;V7x-^) x^y 
x-h 

##^J7 2Tt#fet-y^;i/ (3R) -3- ( ( (2R) -2- ( (1R) 
-3, 3-y7MOyi?D^>^l/) -2-hKo^y-2- (4-^0^67 

x-jw x*y-f;w tf-^vO tfnu^>- i-#;w^>w-h£ffl^> ## 

15 m 5 6 X@ 1 &tf##0iJ 5 7 ^IWI^OTjS^TS^b-Brtl^^^bfc. 
7 4 

(3S) -b°a'J^>-3— j)V (2R) -2- ( (1R) -3, 
JVtUz/pn^y^M -2-bHQ^y-2- (4-7Mn7x^|/) X^ 

yx-h 

20 (2R) -2- ( (1R) -3, 3-y7MDyi7D^>^) -2-fcK 
D^v-2- (4-7W07x-JW Wt-^fJI/ (3S) -3-t 
HP^vtroijS*>- l-#;P#*i^--h£fljV>T, ###ll 2X@2S.tf3 

#%0J 7 5 

25 (3S) -b°Q'J^>-3— i)\> (2R) -2- ( (1R) -3, 3->>7 
)l*uz/t?ui>?M -2-bKP^->-2- (4-^dd7x^I/) x^y 
x-h 

(2R) - 2- ( (1R) - 3, 3-y7MPy^D^>?;W - 2 - k H 
D^->-2- (4-^DD7x^) mfcmS-t-^fr (3S) - 3 - h h* 
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u*z/\iuVi;>-l-X)V$3r><U-h&m^T, &%mi 2rg2Rtf3«h 
###| 7 6 

(3S) -\iW)'jy-Z-^)V (2R) -2- ( (1R) -3, 3-5?7 
5 )V*Uzst?Ul>?)\') -2-tFo^-2- (4-yD^7x-;i/) x^y 

(2R) -2- ( (1R) -3. 3-&7fr*U5/9wi>9>)V) -2-fcP 
D*->-2- (4-^Dt7x^) liRtft-^ (3S) -3-fcF 

10 E*®^fcT3a«t£*ftftfib&. 



7 7 

( (4S) -2-WA^bHot!USy>-4-f^) *f2k (2 
R) - 2- ( (1R) -3, Z-VyfrXUzsZU^y^V) -2-kHD^y 
-2-7x-Jl/X^7X-h 

15 erg i ) 

2- ( (4R) -2, 2-v^^-l, 3-^+V^>-4—f;0 

y- 1 

2- ( (4R) -2, 2-5>*3 t /l'-l. 3-5?t*V5>-4-'f 
)V) 0g<D^x^H-r;V2 9mlW:, *#T> TK^fc'J 

20 ^^AT^S-^Al 1 Omg». Iptf^fcTl 2l#IBH*#Lfc. RJ&ifcfc 

£«JBE®£*r * difCckD mMit^m 7 8 2 m g 
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